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S' NDAY morning, clear and cool; the 
\J week-end guests on hand; and the open 
road beckoning 

And then the endless Sunday morning 
tinkering while the family and guests walk 
impatiently up and down the lawn. “When 


get through ¢ 


a7¢ VOU &£ ing to we 
[f you have to clean your spark plugs at fre 
juent mrervals, the chances are that you are 


sing lubricating oi! of incorrect body or low 


’ 
, 


juality “When are you gi ping to get throug A?’ 

t the compression is weak and your engine 
seems to lack power, it Is probab ly because 
your oil tails to properly seal the piston 


Results: 


pression, loss of power, and 


rings weak com 
dijution§ of 
“When are 


; 


through 9? 


lubricating oil 


you going to get 





Che loss of power and ir 


action may be due to 


“(Si faive) | A] A 
White (5 ron ALA 
Willys Knight Bi A 
Willys Su Are Arc 
ok yi O i S = ce 


“Say Pop, when are you going to get through?” 


How the correct grade of Gargoyle Mobiloils 


GRREONE 











Correct 
AUTOMOBILE LUBRICATION 








Mobiloils 


Gargoyle Mobiloils for engine lubrication are; 


Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B”’ 
Gargoyle Mobiloil “BB” 
Gargoyle Mobiloil Arctic 
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Five years ago electric heat was somewhat of a novelty—today 
it is doing what was then considered impossible with any kind 


of heat 














Japan baking semi-continuous 
conveyor type electrically heated 
oven, 8 fi. high, 12 ft. wide, 200 
ft. long, 200 kw. connected. 





Beautiful Bodies 
Help Sell Motor Cars 


NY motor car builder will admit that a large number of cars is 
sold on “looks.” As a result, the finishing of bodies and all Pyrotip lead burner 
enameled parts such as fenders, wheels, tanks, etc., is a process that 
requires most careful consideration and the best equipment available. 
In this process, the electric oven has come to the front through its 
obvious advantages over old-fashioned methods of baking. Its use 
greatly increases production, thereby reducing the unit cost, even 
with higher rates for power than for fuel. Electric heat pro- 
duces a lustrous, hard finish so essential for lasting beauty, and it 
requires less time than other forms of heat, with more accurate 
Electric soldering iron control, greater safety, and practically no defective work that must 
be done a second time. 





Compound melting pot 





The flexibility of electric heat is remarkable since it permits the use Cartridge type electric 
of varying degrees of heat in different parts of the same oven or heating unit 
furnace. For this reason, electric heat is rapidly being applied to 
the baking of varnish, enamel, japan, and other finishes; to the melting 
of metals and alloys; to the heating of steel so that it may be chemically 
treated; to the drying of salts, sand cores, pottery and grinding 
wheels; to the heating of rivets, soldering irons, etc.; and even tothe 
sherardizing of steel to make it rustproof by depositing on its surface 
a coating of zinc about twenty-five ten-thousandths of an inch thick. 


To every one of the many uses of electric heat the General Electric 
Company has contributed in a broad way, until today the mark G-E 
on any electric heating device is the mark of the master. Thus it is 
to any manufacturer’s advantage to consult G-E engineers before 
Electrically heated glue pot selecting such equipment. Soldering trun muffle furnace 


reneral@@Electric 
SEES Compa ute mons .. 
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“After running 218 miles ee cap, A hours), 7 days a week for 31 
on 


consecutive weeks, this 5 ack is now making daily round 
trips from New York to Philadelphia—piling up an almost unbeliev- 
x og mileage record.”— From one letter of hundreds we should 
like you to read. 


XLES of drop-forged chrome nickel steel, springs of heavy 
silico-manganese steel, and a flexible, hot riveted, pressed 
steel frame—these Mack details make capacity deliveries over 
long routes both practicable and profitable. Distinctive Mack 
engineering features, combined with 18 basic Mack patents, 
have developed the motor truck the world is talking about. 


Capacities, 14 to 7% tons. Tractors to 15 tons 
Full information upon request 


INTERNATIONAL MOTOR COMPANY OF NEW YORK 
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Bird’s-eye view of Long Island looking toward New York City, showing the grounds, antenne system and building of the New York Radio Central Station to be constructed 


The Last Word in Wireless—The New York 
Radio Central Station 


pork more than two decades the wonders of wireless 
have so unceasingly intrigued the public imagina- 
tion that it would appear little remained to be accom- 
plished in developments of revolutionary character. 
Yet, once again, it is disclosed that a startling concep- 
tion in communication been quietly 
brought to a point of realization. the north 
of Long Island, near New leading American 
radio company about begin construction of a 
super-powered radio that will simultaneously 
Send to and receive messages from five great nations 
of other continents. 

The new and great medium of far-reaching economic 
and political influence will bear the name of New York 
Radio Central Station, the steel towers of which will 
Mise on a 6,400-acre tract, comprising nearly ten 
Square miles of lund lying east of Port Jefferson, with 
a long frontage on Island Sound. The prelimi- 
nary engineering have been completed, 
tracts for all the construction materials are being let, 
and a force of radio experts, after months of prepara- 
Hon, will immediately take the big job in hand. 

A definite idea of the ultra-modern character of this 
radio plant may be gained from the 
Edward J. Nally, president of the Radio Corporation 
of America (a combination of the General Electric 
Company and the former Marconi Company) under 
Whose direction the world wide wireless system has 
emerged from an idea into a reality. “Everyone at all 
familiar with wireless,” said Mr. Nally, “knows that at 


Wireless has 
On 


York, a 


shore 
is to 
station 


Long 


studies con- 


observations of 


Nauen, Germany, and Bordeaux, France, are two of the 
largest in the world. Up to now they 
viewed with admiration; consider, then, the tre- 
mendous advance represented in this latest the 
New York Radio Central Station in the aggregate 
will be five times more powerful than either of these.” 

He explained that there will be five complete trans 
mitters, each one a duplex unit 
receiving station located near by 


stations have 
heen 


step: 


with a corresponding 
All five transmitters 
and the five receivers will operate simultaneously and 
will transmit and 
miles continuously day and night. 
The form of aerial construction, 
new departure. From the 
spans of aerial wire will radiate out in a star pattern 


receive messages over thousands of 


wholly a 


house 


too, is 


central power six 


to a distance of more than one mile from the center. 
The wires of this huge antenna will be supported on 
self-supporting steel towers, each 400 feet in height, 


with the wires suspended at the top between 150-foot 
cross arms. Each of the six antennze will have twelve 
forming to the giant 
wheel fashioned out of seventy-two miniature replicas 
of the liffel France, 
antenne spokes will be used for regular service while 
the sixth 

Far more impressive than physical appearance, how- 


towers, so speak spokes of a 


famous Tower in Five of these 


is reserved for emergency 


operation, 


ever, will be the things the eye cannot encompass 
Appreciate, that in the wires forming each spoke of the 
gigantic wheel there will be generated a power equal 
to the greatest of present day transoceanic wireless 


stations: then comprehend, if you can, the fact that all 


five of these powers can, if desired, be combined into 
one, for signaling. A telegraphic signal created out 


of s 


energy cot 
circle the entire globe! 

But that is not all. The apparatus and syste: 
will be installed for each of the five units will 
sume as thut at present in our New Brunswick ( 
station from which the voice of Secretar f the 
Duniels was carried to President Wilsor he 
it sea aboard the U.S.S. “George Washingtor 
number of experimental tests the voice bee 
ried by this radio telephone over distances of 
niles with complete success This leas 
very definitely that before long a direct w it 
phone service will be established witb foi h cot 

Every exacting requirement of commercial 
message service will be satisfied fully in the apy 
ind system of circuits with which the great station 
be equipped. The generation of the energy requi: 
span thousands of miles will be effected by Al 
son alternators, which have made it possible t 
the radio signals through space by continaous 
trains instead of by the interrupted or discon 
Waves generated by systems using the old-time 
discharge” apparatus, In the Alexanderson alt: 


equipment the new station will have a so: 


uch tremendous 


electromagnetic 


r 


proven as reliable as the power dynamo, ye 


electromagnetic 


é 


steady stream of oscill 
will permit telegraphic signaling at ver; 
So efficient and reliable has the Alexa 
kilowatt alternator installed at New Brur 
itself, that leading radio experts of Furoy 
special trips of investigation to the Un 
view its performance; now this already 


(Continued on 


page 
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A Real Start in Aeronautics 
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nd it stutes that inv type of 
| n isil perform the service 
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n he United States vould be 
I I nit service rhis it is 
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About That Einstein Prize 


BODY ms hope to ac- 


asked us what we 


~ OMI 


| 5 he five-thousand-dollar prize co 


nounced two 


i) poin ut that for five to ten years 

] es have been quite familiar to those 

whose interest lay in the field which 

\ elr ention to this work He calls our 

t ‘ ” » the fact that as long ago as 1914 

dodging discussion with him 

| ects of relativity He points 

neident of the eclipse several books 

‘ have eared, to say nothing of a 

i ‘ rticles His general viewpoint 

ry} o be ak t t t nything can be done in a 

‘ n we ‘ i\ which has pot been done 
everal o hese 
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It is in the thought that this viewpoint may be some- 
vhat general that we write these few words. We have 
e slightest idea that the essay competition is 
bring out any new knowledge, that the winner 
or any of the other contestants will be able to say 
y wut the Einstein theories that is not al 
e! nowledge and of record But that 
. e pol 
Of all these ks, we should say that Dr. Eddington’s 
‘ host re complete and possessed of greatest sci- 
entific 4 Dr. Slosson’s has e best appeal 
‘ vh s not versed in the devious ways 
1 fields tl make it alculus 
’ hit ierest elements of the subject. But i 
ese | s there are ple vy of places that are 
t er ph We a] he eve tha anvone 
vent hae itician read rough either book 
t l h vt ne los ore | less 
1e 
An ess ) ree thousand words is not long enough 
( render ore tha once f loes lose him it 
: lure d doesn't s competitor that 
‘ go into the final elimination trials for the prize. 
I ve cun present, as a result of the contest, six or a 
dozen essays of this length that will not lose the lay 
, wes | have produced something amply 
e expenditure of Mr. Higgins’ money and our 
re For such a number of essays of such character 
Will of ecessity present many different asnects of the 
I stein theories, and it iny different ways, and in 
ing s vill mtribute greatly to the popular en- 
hte nen 
teally the significant part of what has already ap 
peared is mot the part that is ntelligible, but rather the 
irt that, being unintelligible, casts the shadow of 
oubt’and suspicion on the whole, The successful com 
petitor for the prize and his close contestants will 
have written essays that, without any claim to com- 
jeteness, will emphasize what seems to each author 
e big outstanding feature: and every one of them 
ll be intelligible. Together they will in all proba- 


sonaubly complete, and will retain the indi- 
They 


from 


bilitv be rea 
intelligibility. 
field 
this page with 


vidual characteristic of will ap- 


proach the various parts of the various 
could fill 


one item of 


directions—we suggestions as 


the four-dimensicnal character 
forth for the 


o how the 


of Einstein’s time-space might be set 


And 
much as 


general reader when & man must say in three 


thousand words as he can of what eminent 


scientists have said in a whole volume—well, the 
result in some cases will be sheer failure, and in 
others a product of the first water. The best of the 
essays will shine through intelligent selection of what 
s to be said, and brilliant success in saying it. It is 
o get a group of essays of this character, not to get 
new knowledge of relativity, that the prize is offered. 


General Crozier on Our Ordnance Effort 
O phase of our preparation for the war attracted 
so much attention as the provision of ordnance 
forming armies. It is not 


for our rapidly 


that ordnance constituted by far the 


generally known 


largest single item of expense. Bureau of Ord- 


nunce had on its books on the date of the armistice 
some fourteen billions of dollars of which, if we re- 
member rightly, nearly one-half was expended. Nat- 
urally the citizen will ask: “Why were these enor- 
mous sums necessary? And why was it, with funds 
so lavishly provided, that we were so largely dependent 
upon our allies for field and heavy artillery, and, in 


less measure, at the outset of our field operations, for 


rifles and machine guns?” The answer to these ques- 


given in a clear, precise and straight- 


Major General William Crozier, Chief 


tions is very 
forward way by 
of the Bureau of Ordnance, now retired, in a book enti- 
tled “Ordnance and the World War.” 


“that we 


“Everybody now 


knows,” says the author, entered the war 


vith a very small army and a totally inadequate supply 
But there 


took so long a 


of arms, ammunition and other equipment. 


are some who do not know why it time 


to raise the war army and transport it to Europe, or 


why its supply of certain American-made munitions 


was so long delayed.” 
a spirit of good sportsmanship, if we 


this 


The public, in 


may put it that way, should welcome a work of 


military man whose administration has 


kind from any 
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heen subjected to criticism; he is prevented, while iy 


the service, from telling the simple facts which would 


set him right in the eyes of the nation. There is g 


world of meaning in the last clause of the introduce. 


“IT should add 


tory chapter in which the General says: 


that, having retired from active service, I am no 
longer a part of the War Department or of the Army 
with the Colors. I therefore speak without official au- 
thority, and with something of the freedom of any 
other citizen.” 

Naturally, the chapters dealing with machine gung 
Will attract the most attention, this because of the 
long controversy which raged around the question of 


ie delay in the adoption of the Lewis machine gun, 


General Crozier has adopted the wise course of giving 
succinet statement of the various tests which were 
made by the War Department of the various types of 


machine guns, including the Lewis gun, offered fo the 


Government, and the facts as thus presented will enable 


any civilian to judge 


for himself the merits of the case, 


Because these weapons with tremendous 


operate 


pressure and enormous velocity of moving parts, the 
General tells us that “no entirely satisfactory machine 
gun has yet been developed, that is to say, we have 
never had a machine gun that is not subject to stop- 


page by reason of some kind of malfunction,” although 


the Browning gun is a great advance in this respect, 


that the 
Benet-Mercier gives out about one horse-power for each 


Speaking of the service rendered, he says 


pound of its weight, which is approximately double 


the output per pound of the Liberty engine. 


In 1913 the Ordnance Department arranged a com- 


which all 
of the seven competing guns were eliminated except the 


petitive test of automatic machine rifles at 


Benet-Mercier and the Vickers; and in the subsequent 
1914, the 
that in the endurance test 


field test, in the spring of Vickers gun was 


selected The report stated 
there were with the Lewis gun 206 jams and malfune- 
with the Benet- 
The next test took place at the Springfield 


April, 


tions: with the Vickers gun, 23; and 


Mercier, 59. 


Armory in 1916, when the service gun was 


withdrawn by the makers on the ground that it was in 
aun experimental stage. The War Department Board 
found that the Lewis gun, in its then stage of develop- 


ment, was not as reliable as the other guns tested, 


malfunctions of the Lewis 

59 of the Springfield and 23 
Vickers the duration of the firing being 
respectively 123 minutes, 147 minutes and 84 minutes. 


the number of jams and 


gun being 314 as against 


for the gun, 
“is lighter, 
than the 
These results were borne vut 


“The Lewis gun,” the report goes on to say, 


simpler, and has a fewer number of parts 


other guns mentioned.” 
by experience had on the Mexican border in the same 
year. Géneral Crozier quotes a report of the School of 
Musketry as saying, “The Lewis gun, while it is not a 


dependable weapon at present, is believed to possess 
great possibilities.” 
AS a fact the had the 


Lewis gun in hand during this period were turning out 


matter of interests which 
a very much better weapon in Great Britain than they 
were in this country, and it was only a question of 
time when the Lewis gun would be found available for 
our own service. As General Crozier says, “It must be 
remembered that no Lewis gun, as made in England for 
the British had ever available in the 
United States, even for test.” He tells us that through- 
out the winter and in the early spring of 1917, over 
fifteen had the gun. 
That it had now been brought to a state of practicabil- 


service, been 


important changes been made in 
ity for use with American ammunition was shown by 
a test held under the auspices of the Navy Department. 
Consequently, after our entrance into the war and as 
soon as funds were available, the Ordnance Department 
ordered 4,400 Lewis guns, and after a test by the War 
Department Machine-Gun Board in May, 1917, they 
reported that the Lewis machine gun, caliber .30, fully 
established its character as a first-class machine gu. 


Following this report, Lewis guns were ordered a 
funds became available. 
When our plants had been established and were 


going at full pressure, the output of machine guns and 
automatic rifles of the Vickers, Lewis, Colt-Marlin and 
Browning types was 180,000 at the date of the armi- 
stice, and our rate of manufacture reached a point such 
that our might lack 4 
sufficient number of weapons of this class. 


as to remove all fear troops 
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Electricity 

Electric Shock Aid.—The National Safety Council of 
Chicago, Ill., has issued a large wall bulletin suitable 
for putting on the walls of power houses and central- 
station buildings, giving the rules adopted by the Na- 
tional Electric Light Association for using the prone 
pressure method of resuscitation for electric shock. 
The bulletin is illustrated with three cuts showing the 
application of the treatment. The council has also is- 
“ied paniphlet No, 29, entitled “Electrical Equipment 
in Industrial Plants,” which, according to a subtitle, 
is “an orderly presentation in loose-leaf form of ancient 


hazards and the best practises for their elimination.” 


VibrationGalvanometers are useful in null measure- 
ments but have not been used in industrial laboratories 
because they are sensitive to external vibrations and 
require delicate adjustments. The present instrument, 
which hus a sensitivity higher than other forms of the 
moving-iron type but less than that of the most sensi- 
tive forms of the moving-coil type, has the advantages 
of sturdiness, quick responsiveness and freedom from 


the effects of external vibration. It consists essentially 


of a fine steel wire mounted on one pole of a permanent 
magnet and so arranged that the free end of the wire 
may vibrate between the poles of an electromagnet 


through which the current to be detected passes. 


Cadmium-Vapor Arc Lamp.—The Bureau of Stand- 
ards, Washington, D. C., has announced, through Scien- 
tifie Paper No. 371, the development ef a new method 
of producing a cadmium vapor are of great brilliancy. 
It was found that the metal gallium alloyed with cad- 
mium, and since gallium has a boiling point above 
1,500°C., the vapor-pressure relation which exists be- 
tween cadmium and mercury is reversed when com- 
pared with cadmium and gallium. The cadmium there- 
fore acts as the energy carrier When used in combina- 
tion with gallium in a quartz lamp. The cadmium- 
vapor lamp may be operated with a current of three 
amperes and a drop of 14 volts across the terminals, 
but gives the best results when operated at about 25 
volts. Under this condition a practically pure cad- 
mium spectrum is obtained. The lamp is expected to 
fill a demand for a light source of this character. 


Resistance for Rheostats.—Where resistances are 
formed of spirals of wire, the sections of the wires 
must be so determined that the cooling surface per 
unit of power is constant, depending on cooling con- 
ditions. In an article appearing in a French periodical, 
it is demonstrated mathematically how a saving of 
metal may be effected by using several wires in paral- 
lel instead of a single one. The volume and, conse- 
quently, the weight of wire used for the resistance, is 
the less the more wires in parallel are used; a re- 
sistance formed of a single wire weighs 3.3 times as 
much as the same resistance of six wires in parallel. 
Of course, the dimensions of the rheostat and the cost 
of labor increase with the number of wires, so that 
there is an economic number for each case. If the 
resistances are formed of bands of very thin wires, 
with which the section is proportional to current den- 
sity, the weight of metal is constant whatever the 
humber of conductors in parallel, so that it is usually 
best to take a single conductor. 


Double-Base Incandescent Lamp.—A new double- 
base lamp by means of which household appliances 
and fixtures may be used simultaneously from the same 
outlet without the use of double plugs or adapters has 
been developed by E. O. Schweitzer, chief testing engi- 
heer of the Commonwealth Edison Company of Chi- 
cago. The lamp may be made up in any style and capa- 
city. The lead-in wires are those used for the stan- 
dard 500-watt lamp and continue through the bulb 
from base to base, the lamp filament being tapped off 
from them. The lead-in wires, which are formed into 
a2 expansion loop to eliminate strain due to unequal 
Contraction and expansion of the lamp elements, are 
Made with a quarter twist to provide clearance for the 
filament anchors. Exhaustion is carried out through 
4 concealed tube within one of the bases, continues 
Electrical World, thus making a tipless lamp. By the 
addition of a light brass shell beaded at each end any 
Standard shade holder may be used. The extra attach- 
Ment to the lamp may be made by using a socket 
Screwed to its free base. 
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Science 
A Board of Surveys and Maps has been created 
by executive order, for the purpose of coérdinating the 
activities of the map-making agencies of the United 
States Government, 


A Notable Contribution to Palwobotany is Dr. 
F. H. Knowlton’s “Catalogue of the Mesozoic and Ceno- 
zoic Plants of North America,” published as U. S. 
Geological Survey Bulletin 696. The work contains +ib- 
liographic references to about 735 genera and about 
4150 named species and varieties of plants found in 
the Mesozoic and Cenozoic of the United States and 
Canada, and makes a ponderous volume. The bibliog- 
raphy contains 474 titles. 


The Leucoscope in Pyrometry.—The Bureau of 
Standards has recently been making experiments with 
the leucoscope, an instrument devised many years ago 
by Helmholtz for light and color analysis, and finds 
that this instrument, originally used in the study of 
vision, has useful applications in pyrometry. New 
laws have been discovered, relating the readings of 
the instrument to temperature and spectral energy dis- 
tribution in a light source or furnace. The results of 
this investigation have beemw communicated to the 
Optical Society of America, for publication in its 
journal. 


The American Geophysical Union.—The American 
section of the International Geophysical Union, which 
met in Brussels in July, 1919, has recently been reor- 
ganized and enlarged to form the American Geophysi- 
eal Union. It is divided into six sections, which, with 
their chairmen, are as follows: (a) Geodesy, William 
Bowie; (b) seismology, H. F. Reid; (¢) meteorology, 
C. F. Marvin; (d) terrestrial magnetism and elec- 
tricity, L. A. Bauer; (e) physical oceanography, G. W. 
Littlehales; (f) voleanology, H. S. Washington, The 
secretary of the Union is Prof. Harry O. Wood, of 
Johns Hopkins University. 


Improvements in Map Projections.—The U. 8. 
Coast and Geodetic Survey has been devoting much at- 
tention of late to the subject of map projections, and has 
issued several interesting memoirs relating to projec- 
tions which have been little used in this country, to- 
gether with specimen maps. The latest publication of 
this sort is a new outline base map of the United 
States on the Lambert zenithal equal-area projection, 
scale 1:7,500,000. This is the first map on this pro- 
jection ever published by the Survey. Besides its use- 
ful property of equal area, the projection has smaller 
scale and direction errors than the polyconiec projec- 
tion map which has been so frequently used for politi- 
cal, census, and miscellaneous statistical purposes. 


The Federal Board of Surveys and Maps, created 
by an executive order of December 30, 1919, is now 
fully organized, with representatives from 14 map- 
publishing branches of the Government. At the ini- 
tial meeting of the Board, in January, officers were 
elected for 1920, viz., O. C. Merrill, Forest Service, 
chairman; William Bowie, Coast and Geodetic Survey, 
vice-chairman; C. H. Birdseye, Geological Survey, sec- 
retary. Committees have been appointed on topograph- 
ic maps, highway maps, hydrographic maps, photo- 
graphic surveying, and several other special subjects, 
A Map Information Office has been organized, with 
headquarters at the U. 8S. Geological Survey. The es- 
tablishment of this office is an event of much public 
interest, as it provides a central agency in Washington 
from which information can be promptly obtained con- 
cerning all map and survey data available in the nu- 
merous Government offices which carry on cartographic 
work of any kind. The new Federal Board is charged 
with the duties of making recommendation to the sev- 
eral departments of the Government or to the Presi- 
dent for the purpose of codrdinating the map-making 
and surveying activities of the Government and of 
settling all questions at issue between the departments 
relating to such subjects, within the limitations of ex- 
The Board is also directed to hold meet- 
ings at stated intervals, to which representatives of 


isting laws. 


the map-using public shall be invited, for the purpose 
of conference and advice. These meetings will be held 
hereafter on the second Tuesday of January, March, 
May, September and November of each year. 
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Industrial Efficiency 


Japan’s Seaweed Pulp Industry.—That the mant 
facture of paper pulp from seaweed is provin profit 
able undertaking seems evidenced by the fact, re 
ported by Consul General George H, Scidmore, that 


the only company manufacturing this pu s building 


another factory. This concern was org: 





cember, 1919, and is producing, by «a 


about 50 tons of pulp daily, which 


used it 
the composition of cigarette paper. The new plant 
when completed will have a daily capacity of 150 tons 


of pulp. The present price is about 5 cents a pound. 


New Glass Industry.—Important developments ar¢ 


eventually probable on the northern borders of Dart- 
moor, in Devonshire, England, in consequence of the 
discovery of a very large deposit of granulite, a sub 
stance of much value in the manufacture of glass Ac 


cording to experts, “granulite contains not only silie 


but potash, soda and alumina, which are ne« 


glass making, and its use is not only economical but 
“vives the best results in the productio f giassware 
of the highest quality.” It is stated that an exp 
mental furnace has been in use for some ne, 1 
others are being constructed, and it is anticipated that 


the commercial manufacture of glass will commence 
almost immediately, 

Success of German Fairs.—The success achieved at 
the first International Fair held in Frankfurt last fall 
has led the city authorities and especially the directors 
of chambers of commerce in several German cities te 


study the value of fairs as a medium for bringing to 


gether buyers and sellers not only in Germany but 
from all parts of the world with the object of fostering 
the intensive reconstruction program now occupying 


the business men of Germany. The city of Stuttgart 
leads all German cities in the number of fairs 
uled for 1920, 


“CHeti- 
A jewelry fair has just been held and 
reports have been received that it has been a great 
success for the exhibitors. Another jewelry fair will 
be held in September. A medical technical fair was 
held from April 5 to 18; photographic fair, May 2 to 
16, and a book fair was planned for June. Fairs will 
be held in the following cities: Breslau, Danzig, 
Frankfurt, Cologne, Kénigsburg, Leipzig. 

Unique British Advertising Plan.—The Federation 
of British Industries has devised a unlque echeme 
for advertising home manufactures in all parts of the 
world. A new steamship to be called the “Federation” 
is to be constructed by some of the leading firms of 
the country as an exhibit of British marine engineeri: 
The cargo of the ship will consist of various articles 
of British manufacture. Representatives of the firms 
interested will make the voyage for the purpose of 
showing their goods and interviewing foreign buyers 
It is believed that a splendid opening will thus be af 
forded for extending British commerce in 


foreign 


countries, The first voyage will probably be made to 
the various ports of South America, and subsequent 
voyages will be made to the Mediterranean, Scandina 
via, Baltic ports, the Far East, and Australia. Among 
the exhibits will be airplanes and airplane parts, and 
there will also be motion picture apparatus on hoard 
for the purpose of showing British films 

Germany’s Wood Problem.—<According to press re- 
ports, tremendous sums have been paid in Germany 
ut public sales, not only for the State and community 
forest products, but also at auctions which took place 
in private woods. As early as last August the Central 
Government issued orders to the different State gov- 
ernments that home industries should be first protected 
in all wood sales. tut these Government measures, 
taken in favor of the general consumer of wooden arti- 
cles, seems to have had little effect By selling the 
wood at a cheaper price to the wood-working indus- 
try the State has encountered some loss, notwithstand- 
ing which the prices of wood products have increased 
steadily, as is seen in the constantly rising prices o1 
furniture; the profit remained in the hands ef the 


wood-working industry. In addition to this, a constant 
export of wood into foreign countries, in spite of the 
export prohibition, is taking place. In consequence 
of this, more severe restrictions have been put into 
force, and it is possible that the wvod trade will be 
licensed for the purpose of putting an end to the wild 


speculation and profiteering 
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i -pound cast-steel speed ring of the Niagara turbi is it comes from the boring mill. Center: Shop view of the assemb!ed spiral casing for the Niagara turbine. Right: Solid bronze 
runner for the Tallassee turbine, the largest casting of the sort ever made 
Some striking parts of the world’s greatest turbines 


Descendants of the Water-Wheel 
Installations for Developing Hydroelectric Power upon a Notable Scale 


By J. F. Springer 




















Ie OM eat times men have sought to utilize tially occupied by guides which accurately direct the cured to the shaft; so that when the water flows inte 
e exerted by the nd and the water flowing inwardly from the conduit. The reason the runner from the enveloping conduit through the 
ershe ter wheel is said to ve the conduit continually diminishes in diameter is that openings in the speed ring, not only will the runner 
“ e wuter-power devices, and the the purpose is to exhaust its supply of water by the be rotated but also the shaft and the attached elec- 
bre i hee ire perhaps to be placed time the complete circuit is made In the figure, this tric unit. In another view is seen a runner more or 
' Wi! these ppuratus are ot to be conduit is seen in section at two points, one to the less different from the one belonging to the Niagara 
re, le Theis nu the modern sense, they are by left and the other to the right of the bottom end of unit; but the reader will nevertheless understand the 
i ‘ This t he explained by the the shaft Other views show the spiral conduit with general appearance, 
eu vit h they may be constructed the guides urranged in its inner circumference: and The Niagura Falls unit is to have an electrie c¢a- 
und ed I s oft i matter of no moment the framework which holds these guides in place, to- pacity of 82,500 kilowatts. When the water turbine 
wile er \ é f power uter or not At vether with the several guides. The framework with rotates at the speed of 150 rotations per minute and the 
othe vevel t of hig mportunce to use its guide vanes is called a speed ring. In the present water has a head of 214 feet, its power capacity is 
the e wat wow ( he vreatest possible cuse it is of cast steel and has an exterior diameter 37,000 horse-power, The size of the whole affair may 
ue | | sts ‘ odern designs mus e f 20 feet be judged by comparison with the man standing at 
cull If the reader will now return to the partly sectional the head of the steps on the floor of the generator 
4 to-date water-powe nsta view of the whole unit, he may discern the blades room. In big units of this kind, it is desipable, not to 
then ‘ ‘ o types e Pelton and the of the runner surrounding the bottom of the shaft. say necessary, to provide brakes so that the whole ap- 
hr ‘ In ven Pelt eels are ounted rhis is a tremendously important part of the hydraulic paratus may, upon occasion, be brought to rest. The 
ol f rane turbines 1 e mounred unit, being in fact the water wheel itself. It is se- generator is wound for 12,000 volts. This high voltage 
up ‘ ‘ ontal or a vertical is necessary for transmission purposes. 
«| rhe Pelton whee driven the [ m= 7 The rotating part of the generator—the 
for ed t rotor—naturally rotates at precisely the 
1 ‘ ‘ sume speed as the runner; this 150 revo- 
hy ‘ ‘ eff lutions per minute is considered quite 
‘ ‘ moderate. However, the enormous eleet- 
! wate tric power is nevertheless produced. The 
t N I moderate speed made it less difficult to 
I : ee ¢ design the rotor. If the runner attains 
t | sh Phese “runaway speed’—that is, about 85 per 
ate ene rotatin cent overload—the stresses in the rotor 
izont’ ‘ I ‘ | ‘ will be not greater than one-third the 
h| ‘ rt é we elastic limit of the material. This means 
: é ‘ that the ‘stresses will fall far short of 
! 0 effecting permanent deformations. The 
» s we rotor with its shaft weighs 265,000 
i e witel pounds. The fly-wheel effect developed 
t\ In one o by the rotor is 10,500,000 pounds per 
t ‘ square foot. 
ho In designing the gigantic unit, it was 
f tl droele necessary to bear in mind that all the 
j t st em parts had to be lowered over a cliff to 
i it w e note the power house at Niagara Falls. Fur 
wi ther, even without this drastic require 
t« ‘ I ver part bn ment, the limitations of the means of 
! asthe ( transportation had to be kept in view. 
ele el ! Be he sl The manner of supporting the rotating 
in ‘ ve ndu parts of a big unit like this is of interest. 
i na ete i esc The rotor, the shaft and the runner are 
i e earlier | the principal items which go to make 
Phy t wiuter passes down up the rotating load. In the present case, 
fhreou draft tube. The wate the support is near the top of the shaft 
the f i water wheel—the By referring to the partly sectional View, 
fre e! luit. This the reader may note the thrust bearing 
is ‘ g aff In ft floating in oi}. The outside diameter is 
e1 ) s of a big me 19 inches and the bearing is said to be 
of nishing dian capable of supporting - 465,000 pound®. 
ra e runnet! There are two guide bearings whose fune- 
! In é f l tion is not to support weight but to mail 
some tend f la tain the shaft in exact position. One is 
te . betwee located just below the thrust bearing. It 
! \ Phe « | = ETE: Sa ES is 36 inches long and has a diameter of 22 
‘ round its inner chr Cross-section of the largest hydroelectric unit in the world, at inches, When the unit is running at 10 
Cuimterence fhe circular opening is par- Niagara Falls, N.Y. (Continued on page 92) 
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Fifteen Thousand Photographs per Second 
By F. Honoré 


ROUND 1880, shortly after the gelatino-silver bro- 
Tste plates came into use, a cannon ball in motion 
was photographed for the first time. The snapshot 
showed simply a black line representing the trajectory. 
Later on, an Englishman succeeded in obtaining a 
picture of the projectile, which was then reckoned as 
a great achievement. Several years afterwards Pro- 
fessor Marey, desirous of analyzing the flight of pig- 
eons, had a “photographic revolver” constructed, giv- 
ing twelve snapshots per second. Today, in the same 
period of time, the ordinary motion picture machine 
takes from 20 to 250 views. Usually about fifteen are 
sufficient to obtain the desired impression. By means 
ef special devices combined for scientific researches, 
M. Bull, Assistant Manager at the Marey Institute, suc- 
ceeded in attaining a speed of 38,000 views and by 
using a process invented by M. Abraham, Professor of 
Physics at the “Ecole Normale,” he is able to obtain 
photographs today at the rate of 15,000 per second. 
With more highly improved apparatus, he could theor- 
etically obtain 50,000 and even more. These photographs 
which we are reproducing without any touching-up 
were recently presented to the Academy of Sciences, 
They show the successive positions of a revolver bullet 
and a 37-millimeter shell on part of their trajectory 
We are showing below the manner in which M. Bull 
obtained this surprising result. 

Such a quick photographic impression requires a 
considerable luminous power. On the other hand, it is 
impossible to imagine a shutter opening and closing 
15,000 times during a second. It is therefore neces 
sury to operate without shutter and use a source of 
artificial light which appears and disappears automat- 
ically in order to give intervals of darkness to re- 
place the closing of the shutter. This source of light is 
given us by the electric spark of a condenser, a spark 
similar to the one which produces the Hertzian waves. 
The condenser may be loaded by means of storage 
batteries. The tension and frequency of the sparks 
may be adjusted as desired. With a tension of 10,000 
volts and a frequency of from 10 to 15,000 sparks per 
second, the spark is about one millimeter long. If a 
film is revolving in a continuous movement in front of 
the electric source, this film will therefore be im- 
pressed 15,000 times: per second by a spark. On the 
other hand, each spark lasting only a few millionths 
part of a second, the film, regardless of its speed, can 
he considered as being fixed during each pose and con- 
sequently the photograph will be very clear. 

M. Bull makes the spark burst in the focus of a con- 
cave mirror of about 40 centimeters in diameter which 
reflects a parallel pencil of luminous rays which is 
crossed My the projectile. The latter shows a black 
silhouette (shadow) on the lighted background at the 
same intervals as those separating two successive 
sparks. In front of the point it must pass and at the 
Same distance as the mirror a lens concentrates the 
luminous rays on the objective. 

It is now necessary to receive the pictures on the 
film with a speed corresponding to that of the succes- 
sion of sparks. The film, which is one meter long, is 
wound around a cylinder of the same circumference 
which moves on a horizontal axis and to which an elec- 
tric motor gives a speed of 3,000 revolutions per 
minute, or 50 meters per second. The film makes there- 
fore one revolution in 1/50th of a second, If 100 pic- 


(Continued on page 94) 
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The old and the new in steel ingot-making 
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Better Steel Ingots with Less Waste 
By A. R. Surface 


MPROVEMENTS in the casting of steel into ingots 

ure being constantly made but there are still many 
steel mills which adhere to the old practices. Accord- 
ing to the old and long established practice it has been 
the custom and still is where it is used, to pour the 
molten steel into iron ingot-molds which are smaller 
at the top than they are at the bottom. 

All steel, unless made direct into castings, is poured 
into some kind of an iron mold in which it solidifies 
before being further treated or manipulated. When 
poured into the old style iron molds, sinaller at the 
top than they are at the bottom, they have the shape 
similar to the left-hand illustration, which shows such 
a steel ingot split in two, the original ingot being 
rectangular in shape, It is seen from this that there 
is a decided area of hollow or spongy steel extending 
weli down into the ingot, nearly one-third down in 
fact. This portion of any ingot thus poured is worth 
less so far as further use for rolling or forging into 
finished products is concerned. It has to be removed, 
leaving only a portion of the original ingot available 
for further manipulation in the rolling mill The 
umount of waste in a large steel mill where hundreds 
of these ingots are poured daily is very large The 
discarded portion can only be used for remelting. 

Realizing the waste involved and the advantage 
possible if this could be overcome, several metallur 
gists have devised ingot molds to overcome this. The 
product of one of the most successful is shown by 
the other illustration at the right. This is the half 
of a steel ingot cast in an iron ingot-mold which is 
larger at the top than it is at the bottom and which 
uses on the top, when the steel is poured, what is 
called a “hot top” or sink-head—that is, the top of 
the iron mold is surrounded with a refractory sub 
stance which really builds up or extends the mold a 
few inches higher. After the steel has solidified in 
this, the refractory portion is broken away, leaving a 
protrusion on the end of the ingot 

The advantage of this practise can be readily and 
quickly seen, Instead of the large hollow spongy por 
tion, called a pipe, which is so evident in the other 
case, there is in this case only a small hole or pipe 
which is confined to the extreme upper portion of the 
ingot and does not extend down into the actual ingot 
at all. It is plain that the amount of rejected steel in 
this cause is relatively small and also that the quality 
of steel is considerably better. 

It is stated that as approximately 3,000 tons of steel 
ingots are now produced daily in the United States In 
these improved molds, the average dally saving by 
means of this and other patented inventions of this 
nature is approximately $10,000 and perhaps much 
more. 


Chemical Warfare Service School 
HEMISTS generally have been gratified to learn 
that steps are being taken to establish a school 

where men may be trained for the Chemical Warfare 
Service and where recruits can be given the sort of 
training which will be very serviceable to them In 
peace times. Men who are without sufficient resources 
to gain a technical education can in this way gain the 
training which will be useful to them in war or peace 
From the standpoint of chemical industry, such men 


would be found suitable as foremen and possibly super- 
intendents in chemical plants. 




















Close view of the apparatus for rotating the film 
and controlling the spark 





A few successive impressions of a revolver bullet, taken 
at an exposure rate of 15,000 per second 


General arrangement of the camera and appurtenances 
for 15,000 exposures per second of a moving projectile 
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Lubricating the World 
hy We Are Short of Lubricating Oil, and a Few Suggested Remedies 


By Eben Griffiths 


juction in the United States increased but not enough someone who is not especially interested in operating 
’ ~ 

ike ire the increased demand eCOMOTUN He is interested, however, in “avoiding 

g 


trouble,” and his own idea of how best to avoid 


The Remedies trouble is to “pour on plenty of oil.” In that belief 

What ure the remedies for the present situation? lies one of the greatest fallacies in the world. “Plenty 

First of all, we have the natural law which tends of oil” does not necessarily mean good lubrication, 

te rmonize supply and demand High prices in Correct lubrication consists of applying the right oil in 
hemselves ure a deterrent to use. We cun safely count the right places in the right way. 

on some readjustment from this factor. There are certain definite rules by which every user 


Much depends upon the foreign situation as regards may help to eliminate waste in lubricating oil whether 


edits and exchange. As credits to foreign countries he is operating an automobile, a tractor, or an indus- 

e cut down it will naturally follow that less oil will trial plant. Perhaps the most important of all is to 
be bought for export. It is also reasonable to assume buy the correct oil for the purpose for which it is 
that foreign production will soeons become an impor- intended. This may sound like an academic statement, 
taunt factor again, But the big remedy lies in an in- but it is strictly a matter of dollars and cents and oil 
creased activity on the part of American capital in conservation, We will all agree that no one oil will lu- 
developing oil resources at home and abroad. bricate all types of machinery. We wouldn't use the 


Much has been written about the threat to America’s sume oil in a steam cylinder as we would on the 
leadership in the oil industry. It has been said that shafting. We wouldn't use the same oil in our automo- 


























hy ver { e first question will be found in the England and other countries are endeavoring to usurp bile engine as we would in the rear axle. But the’ 
old ned law of supply and demand Lubricat America’s place as the leader in oil production. Of difference does not stop there. For practically every 
‘ d high becuuse more people are try course, this is mere speculation, and looks far into the lubricating need in any machinery, there is a correct 
in cun be accommodated without se future in an effort to predict possibilities and not oil, and there are hundreds of incorrect oils. If we 
ver t ! the available supply Such a condition probabilities, use the correct oil, in nine cases out of ten we will 
' resu «arcity and a high selling price. Few of us realize how great is America’s leadership use less of that oil than we would of an incorrect oil, 
fhe present tremendous demand for lubricating oil today in the production of oil. The United States to- In addition to that, there are resulting advantages in 
es ft t ources First, there is a big demand day is producing about 70 per cent of the world’s sup- reduced friction, increased power, etc., which we need 
for Ame in lubricating oil in foreign countries; see ply of petroleum, About 16 per cent is coming from not go into here. 
ond, ere nereased industrial and wutomotive de Mexico, and about half of this Mexican supply is being A second fundamental point is to use only high 
velopment in the United States produced by American capital. The other 14 per cent quality oils. In lubrication, perhaps as much as any- 
[our e war producers of lubricating oil looked is coming trom Central and South America, Russia, where else, it is axiomatic that quality means true 
forward to peace us meaning a lessening in the demand Roumania, Galicia and other spots of the world’s do- economy in the long run. High quality oils may cost 
for be y oil abroad It has not worked out mains. In 1916, the marketed production of petroleum more by the gallon, but they will cost less by the year, 
thai ereus, during 1918, the total exports products of the United States was 301,000,000 barrels ; und we will be helping to eliminate waste of oil by 
of luly Tan were 2O7 317,253 gallons, in 1919, n 1917, 335,000,000; in 1918, 356,000,000, The United using less gallonage. 
hen a decrease was expected, exports Third, it is essential to install mechan- 
jurped TT OO1L,15SS gallons. That con- ical lubricating devices on machinery. 
dition of what has happened in We have already spoken of the fallacy 
ost Hm oe eee ee signed. HE acute character of the petroleum situation is, as yel, apparent to the are the more oil we put on the better 
cae Gomans for lNnTiCcAting oh as omer general public only in the elevated price of gasoline,and in the occasional lubrication we rn oe sore pels: 
produ I onstruction and indus ° , , : ‘ } nal regular intervals will provide better lu- 
«ery oir nines dailies Tee difficulty in buying this fuel at any price. We have touched upon severa Scleation than a let of off poured a 
os seeniae them the demeiiiie fer oat aspects of this in recent issues; but gasoline, as we have already pointed out, irregular intervals. For practically every 
purpose is only one of the petroleum derivatives. Just to what extent the shortage is lubricating requirement in every plant, 
rhe sume thing has happened at home. felt in other directions, how serious the situation is outside the matter of there is available on the market a a 
Although industry < straining every gasoline, and what remedies may be looked for, are topics of importance chanical lubricating device which will 
nerve during the war to produce war ma second only to that of gasoline. So far as they relate to the field of lubricating supply regular and constant lubrication 
terials, there has apparently been no de oil, they are discussed in this article by a man who is thoroughly familiar to the frictional surfaces without danger 
Creuse i production since peace was de with that field —Tue Eprror. of too little lubrication and with the ab- 
clare: While certain Industries have , solute elimination of waste in applying 
showed wh thers have come forward the oil. 
it ipid e. with the net results that Finally, we must prevent leakage from 
today the domestic demand for lubricating oil is States Geological Survey estimates our unproduced but barrels or packages. A great deal of oil runs to waste 
vreuter than it has ever been before So much for the recoverable oil in January, 1919, as  6,740,000,000 every day in garages and in plants through careless 
onditions governing demand. Now let us turn for a barrels. handling and improper storing of barrels and packages. 
" nent ft the consideration of the sources of supply. While the above does not indicate that the United A leak of one small drop of lubricating oil per second 
States is in danger of being surpassed as a producer from the faucet of a barrel means a loss of 34 gallons 
The Oil Supply of petroleum, it is a fact that this country must be in a month. 
! of ll, in considering our present supply we alert to the situation, and must not sit idle while other The above suggestions are typical of many that might 
! e to thember that when peace was declared, the countries develop their resources. be made for the conservation of lubricating oil. It is 
oil industry had been straining every nerve to supply America’s opportunities are: To conserve and to essential that the American people practise this conser- 
petroleum products for currying on the wat Reserve develop the vast oil resources that still remain in this vation in order to help bring about a return to a normal 
ks h wen exhausted and we entered the peace country ; to enter whole-heartedly into the development basis. Oil interests today are actively at work on 
period practically on a “hand-to-mouth” basis, so far of oil lands in foreign countries, especially in Mexico, rémedies for the present situation. In order that they 
il stocks were concerned Central America and South America; to discover the may have time to work out this preblem properly, 
In the meuntime, foreign sources of supply had been most practical and economical way of developing the economy in the use of our present supplies is most im- 
hut off Kussian crude oil is for all practical pur- shale oil deposits that lie in vast quantities in the portant. 
poses, not available The same is true of the Galician Rocky Mountain states; and to urge and promote 
und Roumanian fields. The United States is today sup economy and efficiency in the handling and on of pe- The Detachable Broom Handle 
pi the great bulk of lubricating oil used by the troleum products. HIS is the day of high-living costs—but it is also 
the day of new and crafty ways of sidestepping the 
i. e other hand, production had been speeded up Oil Waste onslaughts of the ugly ogre. The latest device to 
ye t by war demands New fields had been ex This matter of the economical use of our oil supply enlist on the side of the people is the detachable broom 
ploited New welis had been opened up. But the in is one of vast importance, not only to the country as a handle. 
reused supply was not equal to the increased demand. whole, but to each individual user of lubricating oil. At first thought the broom handle seems inconsequen- 
I res has been that today the better grades of Much of this waste occurs in the oil fields. Unlimited tial. Isolated and individually it is. Multiply it by 
de oils e comparatively scarce, It naturally fol supplies in the past have brought about wasteful some fifty millions or more, which probably approxi- 
that the re high in price methods of recovering and storing oil. Vast quantities mates the number of brooms sold yearly in the United 
| r o e years age, Pennsylvania crude oil sold of oil run to waste every year in the oil fields. Oil States, and you have something quite different. 
for $1.45 t roday it is quoted at more than $6 men ure today keenly alive to the situation, and able The detachable broom handle is a brand new idea 
re d it is usually necessary to pay a premium brains are devising ways of eliminating this waste. and it is taking. At the present time there is a fac- 
the listed price to secure crude oil in any But the waste which comes closer to most of us is tory in Vermont devoted exclusively to manufacturing 
e quantit Other crude oils have advanced in the that in the use of petroleum products. In lubricating brooms with this type of handle. The handle is of 
wa) And the end is not in sight oil alone, large quantities are wasted every year wood fitted into a metal holder that clamps easily on to 
en, is a picture of conditions as they are to- through unintelligent use. In almost every industrial the brush of the broom. The metal part is light, but 
\ emendously increased demand for lubricat- plant more lubricating oil is used than is necessary to very strong, being securely welded by the oxy-acetylene 
v home and abroad finds reserve stocks ex- secure efficient lubrication. Oil is bought in quanti- process, which not only makes it rigid but allows the 
huusted reign oil fields out of the market, and pro- ties, and the application is usually in the hands of — entire piece to be neatly finished. 
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Some Observations on Kges 


Scientific Principles That Enter Where Least Expected and Are Carried Out Unrecognized 


APPLIED science enters into the daily life of the 

city dweller at every turn; but the city dweller 
never has to worry about it. His applied science is 
atended to for him by somebody else, and comes to 
him in neat packages so that all he has to do is to 
turn a switch or lift a finger. But the farmer lives 
in smaller communities, much closer to nature: and 
while vast achievements have been recorded that go 
to make his life less isolated and less laborious, the 
general statement may still be made with a good deal 
of confidence that he must for the most part attend to 
his own applied science. He even has to go further 
than that in a good many cases and lay his own foun- 
dation of observational and experimental work—he 
may not realize that he is laying scientific founda- 
tions for future use at the moment, but that is what 
it really comes to. There are many illustrations that 
might be adduced to show that all this is so, but no 
space in which to adduce them all is available. A 
couple of the more striking will have to suffice and it 
happens to be convenient to take them from the same 
department of farming, 

Take the matter of getting to market with the fragile 
hen-fruit. Scientists and inventors galore have worked 
on this problem, as the records of the patent office 
will demonstrate. Yet even before them, the farimer 
himself had learned that eggs may be driven to town 
without loss if they are packed in oats. The handy 
firkin is the rough-and-ready container, and packing is 
at hand in the feed room, 

No matter how rutty, rocky and crooked the road 
to be traversed is, the contents are safe in this hum- 
ble berth, The oats absorb the violent joltings and 
swayings. The eggs are traded in at the store with- 
out so much as a small crack. The packing is carried 
home and fed out. Then the storekeeper, having re- 
sort to an invention of comparatively recent years, the 
American egg cause, opens carboard “fillers” and packs 
his fragile purchase for shipment to the large city 


By John T. Bartlett 


market, where the eggs are either distributed for iin- 
mediate consumption or placed in cold storage, 

We in the United States are given to invention, and 
our egg case with its paper fillers is characteristic. 
Canadians are much like us, They use the same case 
we do. But because traffic in eggs thus packed reaches 
enormous annual proportions, we must not presume 
that this method is the only one followed or even the 
only quite practical one. It is not a perfect method, 
either. In fact, what the ultimate universal method 
of egg-packing will be, nobody knows, though natur- 
ally we Americans believe it will be of our development 
and in the direction already indicated, 

It is entirely possible to use in a wholesale way, 
shipping long distances, the packing method which 
American farm-wives still use in carrying eggs to the 
village store. Chinese districts, for example, utilize 
two compartment cases in which oil cans have been 
shipped, and the packing material is hulls which act 
much as do oats. The Chinese second use of a com- 
mercial package is also paralleled in this country, 
where flour barrels are commonly used for apples and 
sacks for various products Over and over again, 

There was recently held in London an egg-and-poul- 
try conference at which egg-packing methods were a 
foremost topic. We know our American method is not 
perfect, of course, but we are wedded to it. Its prin- 
cipal weakness is the fact that while eggs are not 
arbitrarily sized, the cardboard compartments must 
be. When eggs were much cheaper than now, this dis- 
advantage was not of much consequence. The oc- 
casional breakage resulting when an egg was too large 
for the standard compartment did not matter much, A 
careful Yankee poultrykeeper shipping hatching-eggs 
in cardboard compartment containers is sure to wrap 
each egg loosely in newspaper fragments, There is 
an opportunity for some ambitious inventor to perfect 
our egg-packing materials, never losing sight of those 
important considerations, light weight and convenience. 


In rapidity of handling no method is the equal of ou 


The Danish way is to pack eggs in wood wool, the 


name given to a very fine kind of excelsior, The 
Danes are satisfied with their method, The bulky. cass 
in which they ship is so heavy that several men t 
gether must handle it. The Danish poultrymen find 
this works in their favor, preventing the careless 
rough treatment, resulting in breakage, to which the 
Irish and American cases, both one-man affairs, are 
subject. 

The writer has no data on the point, but it is a re 
sonable assumption that the capacity of the America: 
case—thirty dozen— was determined in the beginning 
by the consideration which, in one respect, now work 
against it—a sensible size for the average man ¢ 
handle unaided, 

The Irish use still another packing method. | They 


ship eggs between layers of straw. These layers are 
substantial, and if the packing is censcientious and 
ufter-handling reasonably careful, the eggs arrive al 
their destination with every individual specimen ty 
good order, 

While on the subject of eggs, it might not be out of 
order to point out that the big laying capacities which 
hens develop nowadays are also the result of , 
less scientific investigation, of much the same 
promptu sort that the farmer has given to the 
portability of the eggs after their production. 
is indeed a scientific principle involved im the unnat 
ural stimulation of the egg-producing organs, which is 
often lost sight of, but which the farmer knows 
good deal about, from his observations on domestic 
and wild fowl alike. For the domestic chicken was 
originally wild, and if we study the wild birds care 
fully we see the same principle, the mere existence of 
which has eluded the notice of most persons 

Take a recent case on a Western irrigated farm, 








where a meadow lark’s nest, concealed in an alfalfa 


(Continued on page 94 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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First Consideration for the New York State 
Barge Canal 
To the Editor of the Scientiric AMERICAN? 

I am interested in the article in your issue of June 
19th, regarding a greater ship canal via the St. Law- 
rence to the sea, which to a novice may appear as an 
easy financial problem, because of the great sums of 
money which were so quickly raised for war emergency. 
I agree with you that our efforts should be expanded 
on the New York State Barge Canal, which is now in 
operation, Its promoters are now struggling with the 
State Finance Department to get a little more money 
to complete the general plan which includes the erec- 
tion of terminal elevators. This will thoroughly re- 
lieve the East and West traffic between the Great 
Lakes and the sea. 

Iam a close student of this question of Lake-to-the- 
Sea Canals, and have an intimate knowledge of both 
routes. My fifty years of shipbuilding and maritime 
experience includes the building of more than 150 steel 
ships and the operating of many of them on rivers, 
canals, the Great Lakes and the ocean, and of some: of 
them around the world. Before the Lower Canals 
were built, I personally” built and took three 
large steel ships through the St. Lawrence 
Rapids to the sea; and some of these same ships, with 
others, I cut in two and brought back again to the 
Lakes. Before the Lower St. Lawrence Canals were 
finished, I ran the Rapids of the St. Lawrence in these 
interests more than twenty times. I personally 
sounded the shoal spots of the channel, except in the 
rapids, from Lake Ontario to Montreal. I have been 
called upon as expert witness by the Canadian Privy 
Council to give evidence relative to this outlet to the sea. 

Just before the war I came from Liverpool to Mon- 
treal in order to study the gulf and inlet from the sea 
by use of ship's charts, and was given the privilege of 


viewing the river from an elevated position on board. 
The gulf is noted for its high tides and for the snow 
and fog in spring and fall, making it dangerous navi- 
gation. A ship wrecker of my acquaintance had 
twenty-two ship wrecks to salvage there in 1919, Not- 
withstanding this, doubtless there may some day be a 
large ship canal there, and also the original water 
route via the Ottawa River and Lake Nipissing between 
Montreal and Lake Huron, This route was intensively 
operated between Montreal and the Northwest from 
1730 to 1880, and the success of the New York Canal 
may some day call for this as an outlet for ships. 

For the past few years I have made trips along the 
construction of the New York Barge Canal, and have 
just returned from there, I have seen every lock in the 
main canal in operation, The slowest or deepest lock 
on the canal is at Little Falls, where I saw a tug and 
barge locked through in less than twenty minutes, with- 
out special effort, A large ship would take less time. 
I think ships could satisfactorily use the canal that 
measured 300 x 483 x 24 feet; that would carry about 
5,000 net tons on the Lakes and coast, and through 
the canal about 4,000 cubic tons, or as much as 116 
full-size box cars. When the state has granted a little 
more money to finish up the work, making passing sta- 
tions on long levels, so that the large ships can pass 
each other, it may be possible to pass in one direction 
twenty million cubic tons of cargo in 220 days of the 
vear. The effect of this on the cereal crop of the 
Great Lakes basin will amount to more than twenty 
million dollars per year at one cent per bushel. The 
amount of package freight from manufacturing compa- 
nies will also be a large tonnage for Eastern consump- 
tion and export, 

The building of the St. Lawrence Canal, as advo- 
cated by its boomers, would cost more than to build 
a larger canal from Oswego to Albany and New York, 
the route for which, including a connecting link from 
Lake Ontario to Lake Erie, has already been surveyed 
by our government engineers. The Welland Canal, to 
cost about seventy-five million dollars, is only about 25 
per cent done, and will take Many years to finish. 
When done, it will make a splendid outlet for both 
Can:idian and United States tonnage via Oswego 
through the Barge Canal to New York. 

Because of hostile propaganda against the Barge 
Canal the public has a wrong impression of this fine, 





useful, free waterway to the sea. An eminent eng 

neer, who did much of the designing and planning of 
the Panama Canal and also of the New York Canal. 
tells me that the New York Canal is the greater of the 
two in work and skill. It is now in operation, and in 
one or more years will have 5,000-ton ships passing 
through that can trade to all parts of the world 
When in smooth running order I think it will have 
more Canadian Lake ships pass through it ti 
Montreal, the Lake ships on both sides collecting car 
goes at Lake ports for Eastern consumption und ex- 
port, and returning with all kinds of imports. They 
will also bring U. S. coal from Utica and Watkins, the 
canals on both side being free for both U, S. and Cana 
dian ships. 

I think those who are agitating the St. Lawrence 
outlet have not fully considered the enormous oppos! 
tion to it from the many trunk line railroads that 
parallel that waterway in both the United States and 
Canada, They have forgotten, also, the transfer point 
at the terminals: Port Colburn, Kingston, Montreal, 
Quebec, Halifax, St, John, Portland, Boston, New York, 


Philadelphia, Baltimore, Norfolk, ete. They should. 


consider the Southern and Western States and prov 
inces, which will be indifferent to, or against, the St 
Lawrence project, at least until the New York Ship 
Canal, as it should be called, shall have demonstrated 
its value, 
ALEXANDER McDovuGaLy, 
Duluth, Minn, 


The Cruiser Courageous 
To the Editor of the Scventrivic AMERICAN: 

In glancing through some back numbers of the 
Screntiric AMERICAN I found in the number dated 
December 21st, 1918, a picture of a two-funneled cruis 
fitted as an airplane carrier described as the “Cour 


ageous.” The Screntivic AMERICAN for June 2ist, 1919, 
however, prints plans and profiles of various British 
ships which show the “Courageous” with only one 
funnel and the light cruiser “Raleigh” with two very 


like those of the aircraft carrier previously ilustrated 
so it seems certain that the so-called “Courageous.” 
with two funnels, is really the new “Vindicrive rig 


inally named “Cavendish,” <> aes 


Havelock N. Hawke's Buy, New Zealand, 
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Cutter Versus Sloop 


The Past Thirty-Five Years of Racing for the America’s Cup 





W cny easive seri races for the op proved to be more than a match for the British by “Britannia.” Hence it is not surprising that in 
\ Cu e Secu AMERICAN has p itter, whose literal plane was so greatly cut away the series of races of 1895 Herreshoff should have 
ran { ending vachts i hat she could not point with the American boat. dropped the centerboard and built a yacht which in its 
ent ol ght up to date Between ISS7T and 1898, Watson had designed for the profile and ¢ross section approximated the new and 
midship sections « he Prince of Walk afterward King Edward VII, a very very successful “Britannia” and “Valkyrie” type. 
cy) The peri RS5 iecessful er, the Britannia,” which swept the His change from centerbourd sloop to keel cutter was 
the re t the wards in e European races; and for the challenger a logical development from his success in the smaller 
defending yach wecially of 1893, he esigned “Valkyrie II,” which was of the classes with “Gloriana” and “Wasp,’ which anticipated 
from the e of the Brit type By the “Britannia” type we mean many of the features which characterized the “Val- 
e Britis! e been built Lt cutte which the lines are carried well out into kyrie” and “Defender.” 
ew capturi Cup. Previous  overhangings and all superfluous deadwood is cut Just as Herreshoff was influenced by “Valkyrie” in 
of the « d defending ‘Valkyrie II” of 148 tons’ displacement spread designing the “Defender,” so was Watson influenced 
ners oF 1920 all of the O42 square feet of sail, She had over two feet more by “Vigilant”; for “Valkyrie III” had the great beam 
Ry a of 26 feet 2 inches, or 
\ , slightly more than that of 


“Vigilant.” She had some- 





g thing of the full bilges and 
| shallow hull of the American 
sn sloop, and on a displacement 
‘ tive of 155 tons, spread 13,026 
' British square feet of sail. “De 
which fender” was built with a 
eam, bronze underbody and alu- 
' ‘ were minum-alloy topsides, She 
. was a remarkably _ light 
; , hey boat in construction and 
, . ; weight, and on a displace 
é rried only ment of 143 tons, she spread 
; anil 12,640 square feet of sail, 
r] ement For the races of 1899, Fife, 
' Poy ynical a designer of scarcely less 
4 by Burgess distinction than Watson, 
of was selected to design 
‘ wy raft “Shamrock I’; and to meet 
ones , her Herreshoff turned out 
. ead in the “Columbia,” probably his 
oe Muntan most successful yacht. In 
: : ‘ oad the next series of 1901, 
ak Watson was called in to de 
141 te sign “Shamrock IL” and the 
P a of wonderful “Columbia,” prov- 
. ed 7.370 ing better than Herreshoff's 
. \ Peau new “Constitution,” was se 
‘ shallow lected once more for the de 


fense of the Cup. “Sham- 


was equipped 


, it dis ve Amet 























rock II” proved to be by far 
-. e. the center the best boat sent to this 
board, : n sailing side, as is proved by the 
wainst the w . was low small margins by which she 
red i to give sufl lost the 1901 series. It is 
‘ plane to keep the opinion of many Ameri- 
! f makin can yachtsmen that her 
le failure to take the Cup was 
he Galat (1886) due to poor handling in the 
‘ sin races In 1903 Fife was 
! ‘ have called in again, and he 
e Cup turned out one of his char- 
V es acteristically beautiful boats 
with a very sweetly turned 
! ‘ and admirably proportioned 
hi either ‘ hull—a powerful craft 
' ed spreading 14,337 square feet 
he welt of sail. To meet her Herre 
i he fle shoff, influenced no doubt 
M by the great speed shown by 
‘ ed “Independence” with her 
om scow-shaped hull, built a 
~ nore most extreme boat, the “Re 
" ! liance,” which on a water 
line length of 89 feet 8 
10 inches showed a total length 
S800 ‘ of deck of 145 feet, and 
on ed — ’ c spread the enormous area 
eet of sail — — . - of 16,169 square feet of sail. 
e ¢ Left: “Shamrock IV.” Center: “Resolute” closehauled. Right: “Resolute.” “Shamrock III” made a good 

ui é . fight for the Cup. 
" th { Bri doned their former beum than “Thistle,” or 22% feet; and her draft was For the 1920 series, it was agreed that, for the sake 
eme nd stituted one based upon between three and four feet greater. To meet her, of economy and all-round convenience, the length of 
i en Wit the ta upon beam re Herreshoff designed the “Vigilant,” a sloop with the challengers and defenders should be restricted to 75 feet 
ed. Mr. Watson designed the Mhistle’ of 138 tons enormous beam of 26 feet, four feet less draft than on the waterline. The two boats are built under a rule 
bee for l-carryi was shown ' Valkyrie II,” and with 1,300 square feet more sail. which aims to prevent such extreme racing craft as 
‘ the | ea went up from 7,387 feet in Like all her predecessors, she was a centerboard sloop. “Reliance” and “Shamrock III.” A premium is put 
Galat 8,968 feet in rhistle.” Burgess, of In this series of 1893 the British began for the first upon displacement, and a heavy tax upon the sail and 
It designe the Puritan” and “Mayflower,” time to show a speed that compared favorably with upon shallow-bodied, full-ended boats of the “Reliance” 
} wht t the “Volunteer. i oop of 184 tons’ dis our American sloops. In the third race to windward type. Herreshoff, in “Resolute,” has turned out a small 
cement d spreading 9.271 square feet of sail. As and leeward, “Valkyrie IL” beat the “Vigilant” to wind- boat that aims to get every advantage possible from the 
ompared Mayflower,” the beam was decreased ward, but lost by 40 seconds on the run home because rule. Nicholson, on the other hand, has accepted the 
mur ineche nd there was a slight increase in the in the strong wind two of her spinnakers were blown penalties of the rule, particularly as regards sail area, 
iraf i i be noted that the “Volunteer” wus away. The following year, “Vigilant” was taken over of which his “Shamrock IV” carries about 20 per cent 


three series of races the American to race in English waters, and was frequently beaten more than the defender, “Resolute.” 
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Le Placing e hot ip used in the manufacture of hard candies Making hard candies is merely 2 miniature reproduction of ordinary foundry practice. Cente r: Slabs on 
“ vlor and flavor a ulded to the fondant filling for chocolates, Right: The Jordan almond machine, where the nuts get their coating of hard sugar. 
Making sweets for the biggest candy-consumer among the world’s nations 
] _ 7 . 
Unele Samuel’s Sweet Tooth 
Manufacturing Candy on a Huge Scale to Meet the Demands of the American People 
By H. A. Mount 
ri ‘ ut we w enture the passed on to the consumer, who never suspects the trick. coated. In the expensive candies pure fruit flavors 
VW enn : the ! le nuvernge In making the cheaper grades of candies, the bulk are used and in the cheapest artificial flavors are 
\ ! ‘ ere placed end to end, chocolates and the “hard. tack” of school days, great sometimes employed, 
‘ ince of nearly half way kettles of as much as a thousand pounds capacity are A recent development in the candy business is the 
It ‘ n't blume it all on the ised and machinery largely replaces hand labor in the great increase in the sale of “unit goods,” the tinfoil 
d I ‘ f the fa mas a hand roduction process, wrapped pieces that are for sale everywhere at from 
of nd ( imed in the Most candy manufacturers buy their chocolate in five to twenty-five cents a package. This has been 
{ ‘ Stufes reach ‘ portion of hundreds of fifty pound bars from chocolate manufacturers. But brought about by the almost total disappearance of 
! \\ ‘ ‘ ndy eaters some of the makers of fine candies buy the cocoa bean, “penny goods,” due to high prices. The child who 
the rest of the roast and grind it, and add their own ingredients. It once would have been given a penny for candy, now 
ed ex es indy tha ve do. Our appe idds to the cost of the candy to make the chocolate in gets a nickel and he usually has to go back after an- 
ve industry, but it is not such small quantities, but the blend is “just right.” other penny before he can buy anything. The candy 
‘ le ore iw facts, rather to As the quality of candy goes up the proportion of makers have invented the “unit package” to satisfy 
t f candy is produced nuts and fruits used increases. One manufacturer of this kind of trade and to tempt the man or woman 
: tries « iv-making has an expensive brand of candy uses 35,000 pounds of who just wants something to “nibble at’ while waiting 
Ys ecent vears e introductior nuts a year. And these must be whole nuts. The for the train or a street car, in the park, or at the 
dern chinery. The broken ones are used for cheaper grades. Likewise, in corner grocery store. 
‘ retail at two dol the most expensive candies only perfect fruit in large Perhaps the most striking feature about a big candy 
ad ‘ . is de almost en pieces is used and this is simply chocolate coated In factory to the casual observer is the fewness of the 
Ihe ur ke ll batches and the next grade the small pieces of fruit are used and big copper cooking kettles or vats. Only a few of these 
. echnique that sister these are packed in a sugar filling and then chocolate are required to cook the candy for a very large fac- 
he kitchen tory and they occupy only a small frae- 
| F , reach tion of the floor space, 
! ‘ Usually the factory is divided into two 
| vorkers or three departments, according to the 
j ‘ lose re l nature of the products. One makes noth- 
\ dollars a ing but chocolate-covered candies, another 
‘ . 1] es, bon-bons and a third “hard candies,” 
‘ fty pounds In the chocolate department the most 
I he makers important machine is the “fondant” ma- 
attne Gawe chine. It makes the fondant or creamy 
ettle full of filling that is the base of nearly all choe- 
: , olates, The fondant, as every home 
, - inch loge candy-maker knows, is simply sugar and 
es are ule water, cooked to the consistency of very 
doct (Continued on page 94) 
. 
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| epreading it to dry in the breeze from the fan. 2. Converting slabs of nougat first into strips and then into squares. 3. The machine for dipping popular priced chocolates 
How modern candies are made on the factory system 
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Handling the Reinforcing for 
Concrete Piles 
YHE accompanying view shows the 
1 method of handling the reinforcing in 


very long piles, as used along the San 


Francisco waterfront. The reinforcing 
is assembled on five supports. When 
ready to be placed in position in the 
forms, three wooden horses are placed 


chain hoist on 
each of the horses, and the hoists are at- 
tached to the reinforcing, the reinforcing 
is raised clear of the supports and then 
moved to the right to a point directly 
over the wooden form, and then lowered 


in position. There is a 


into position in the form. <A _ one-inch 
piece of wood is placed under the legs 
of the horses, so as to tip the horses 


slightly in the direction in which the re- 
inforcing is to be moved. 


The Fastest in Hydro-Airplanes 
HE Curtiss “Wasp,” equipped with 
recently established what 
is claimed to be a new world’s record in 
the Navy trials held at Rockaway, L. L., 
by traveling at the rate of 138 miles per 
hour. The "plane, which is shown in the 
accompanying illustration, was piloted by 
Roland Rohlfs, the well-known Curtiss 
test pilot, and is the machine in 
which he established new world’s records 
for altitude and climb at Roosevelt Field 
last September. 

The machine is now the property of the 
U. S. Navy and will be used at Hampton 
Roads, Va., for training purposes. The 
former world’s hydro-airplane record was 
126 miles per hour, held by the Curtiss 
HA hydro-airplane. The equipment of 
the Curtiss “Wasp” is a Curtiss 12- 
cylinder 400-horse-power engine. 


pontoons, 


same 


When a Locomotive Is an Automobile 
ERTAIN Californians 
have gone ahead with novel automo- 

bile designs. In 


progressive 


fact, while most of us 
have been contented with such slight mod- 
ifications as straight-lined bodies or angu- 
lar mudguards, Californians have 
forth with the road locomotive, 
which is nothing more than a camou- 
flaged automobile. 

As a novelty, the road locomotive is a 
along the road 
at any with clanging bell and a 
shrieky whistle. It undoubtedly gives a 
new twist or thrill to motoring. Other- 
wise it has no definite advantages over the 
usual motor car; if anything, it is more 
cumbersome and certainly less handsome. 


these 
come 


great success. It 


goes 


speed, 


Airships That Carry Airplanes 

HE helplessness of dirigibles in the 

face of airplane attacks may be con- 
sidered a matter of the remote past. It 
seems that dirigibles of the near future 
will carry fast, single-seater fighting air- 
planes along with them for the purpose 
of defending themselves against airpiane 
attacks, 

The British, who appear to have taken 
the lead in dirigible construction and op- 
eration from the Germans, 
been carrying on extensive experiments 
with airplanes carried by dirigibles. The 
accompanying illustration shows’ the 
giant airship R-384—the dirigibie which 
crossed the Atlantic last summer—in the 
hangar at Howden, Yorkshire, England, 
with an airplane suspended below it. The 
airplane can be reached by passing 
through a trap-door and down a swinging 
ladder to the airplane. At the oppor- 
tune moment the airplane, with motor 
going at the proper speed, is released 
from the dirigible and after a very slight 
drop goes forth on its own flight. The 
disadvantage, of that once 
the plane is launched, it is not possible for 
it to return to the airship, so that the lat- 
ter will be as much at the mercy of a 
second attack from hostile planes as un- 
der old conditions it was to a first at- 
tack. But even immunity from a first at- 
tack is something. 


have 


away 


course, is 
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The Curtiss ‘‘Wasp” equipped with pontoons for the purpose of breaking 
the world’s hydro-airplane speed records 





























In the hangar with the R-34, showing how an airplane can be carried 





Aerial Fish Paitro! 


\ PEACE-TIME use * government 
fA airplanes has been fou it may 


result in greatly enlarging one of the 
main industries of the coast ute rh 

is the application of the | es to th 
location of schools of fish at sea and re 
porting the discovery by wireless to the 


canneries, 


This new use for airplane en 
planes, as the type used in the work are 
called, first developed but a few ionths 
ago, following experiments wl ert 
being carried on from the North Island 
Naval Air Station at San Diego, Cali 
fornia, Aviators had commented o nu 
merous occasions upon the ¢ 4 vith 
which they could discern objects, an 
mate and inanimate, in the depth I 
the sea, 

It was on December 17th that the aerial 
fish patrol was officially rganized at 

} 


that station and the discovery of schools 
of sardines was radioed from the pinnes 
to the air 
quickly 
harbor, 
four boats to reach the area designated 
4,700, 19 


Station, whence word wa 
sent to the fishing fleets in the 


with the result that the first 


brought in, respectively, 1,165, 
200 and 3,245 pounds of the fish. 


A few days later three fishing boats 
brought in a total of forty tons of sar 
dines, and the success of the venture has 
continued every day since on which 


the planes have made their patrol flights 

The ocean in the vicinity of San Diego 
has been divided into sixty mile 
as shown upon charts, 


square 


and each of these 


squares is divided into ten mile 
Upon the charts, 


square 


which are furnished to 





all the naval air forces operating and 
the fishing industries, the larger squares 
are given designated numbers, and so alse 
are the smaller squares. 

When a seaplane, flying at an altitude 


of some five hundred feet, passes over a 
patch of water which shows riffles, indi 
cating the presence of 4a school f fish, 


the plane drops down closer to the water 
where the observer can distinguish the 


variety of fish below him. If they pro 


to be sardines, the information is imme 
diately sent by wireless to a ibchaser 
which is usually stationed in the area to 
be patroled., If the fishing fleets are 

the vicinity, awaiting the news, they are 
advised by means of a megaphone, the 
number of the large square being given 
first, followed by the number f the 


smaller square, with a third number de 
ignating the exact spot where the school 
has been seen. The sub-chaser also 
radios the information t 
to the State Fish and Game Commissicer 
er, who then advises all of the local fish 
ing industries, the total lapsed time from 
the discovery until all have 


been informed 
seldom exceeding five minutes 

Until the inauguration of the aerial pa 
trol, the fishermen started out 
fleets in the hope of locating schools of 
fish, but often had to return, disappointed 
and without a 
certainty has been succeeded by absolute 


with their 


catch, but now the il 


assurance of a successful trip. CC: 
which had been idle r 
for lack of material, ha 


ning full time, and the canners are feel 
ing more optimistic than ever hefore 
Since genuine sardines are found o 

Californian and southern European ers 
the impetus which is now being given te 
the industry in Califor through the 
aid of the government, bids fair to result 
in making that section the irdine can 


ning center of the world 
As other fish, of the larger variett« 
such as yellowtail, tuna Ibacere and 


amberfish, begin to run, generally fr 
early spring until late {tn autumn, if 
anticipated by the canne that the 

will 
value, and that the average annual pack 
of these larger fish amor 


000 in round numbers 


planes continue to pro of "rent 


nting to &. 
will be increase 
that fleur 


to several times ‘ 
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Going to Sea in a Tank 


July 24, 1920 


Self-Propelled Models That Make for Better Ships and Less Fuel Consumption 


By Robert G. Skerrett 








quadruple such as 
our gigantic battle-cruisers 
and our big scout 
—not to mention very large 
transatlantic liners. This 
research work has 
made practicable, thanks to 
the adaptability of the elec- 
tric motor and to the facil- 
ity with which operating 
current can be measured to 
a nicety. But before de- 
scribing the propelling equip- 
ment, it might be well to 
make plain some of the un- 
derlying phenomena _ that 
bear directly upon the action 
of the propeller insofar as it 


screws, 


cruisers 


been 





tends to increase the water's 





model fest 
‘ id these The 
yvooden or paraffin 
re line ons orre 
lines of a contemplated 
en towed beneath a 
ental b ! ind so ut 
nism + to record in 
needtu to move the 
peed muthematically 
ws ocenn-voing craft 
i technical nature, it 
otherwise passive 

nl a part 

naval architect and the 
amometer 
ercome by the 
‘ ter This resist 
ne factors: 
ee the water and the 


force eX 


Full-speed run in the Washington model basin 


screw and the craft. The marine engineer had to re- 
sort to empirical formule to approximate the size of 
the motive plant he would have to build to furnish in 
uctual horse-power enough energy to overcome friction 
losses in the machinery, ete., so as to deliver against 
the water by means of the propeller or propellers the 
prescribed thrust in the form of effective horse power. 
At the sume time, he could not choose precisely the 
fitted to translate the 
drive into efficient effort upon the enveloping fluid. 
realized that they could. go forward 


design of screw best engine's 


The experts 


much more confidently in predetermining what a full- 
size vessel would do if her model could be tested 
both by towing and by” self-propulsion. In the 
latter cuse it would be possible, with suitable 


upparatus, to choose the type of propeller best adapted 
to meet the needs of the particular ship form and 
speed and at the sume time to learn to what extent 
the efficiency of the screw might be affected by the 
Finally, a_ self-pro- 
pelled model would lead to a definite figure covering the 


shape of the neighboring stern. 


actual engine power essential to overcoming the ex- 
ternal resistances called into being by the craft when 
inderway. 

The first experiments along these lines were carried 
out at the United States Model Basin in Washington 
n 1918 in with 
They been amplified and used in 
the testing of models for vessels to be equipped with 


connection designs for single-screw 


have since 


resistance’ to a craft’s on- 
ward motion. 

considerable speed, a hull en- 

counters resistance which manifests itself in the shape 

of a bow wave of more or less marked magnitude. <A 

certain expression of this disturbance sweeps stern- 


When ativancing at 


ward, and in a well-designed ship this wave brings its 
crest just under the counter of the stern section 
sweeping in against the vessel's body on both sides, 
thus inducing a squeezing action that forces her ahead. 
In this way, the wave of replacement as it is called, 
offsets the initial check caused by the opposing impulse 
of the bow wave. The form of the stern may be such 
as to emphasize or to lessen the helpful effect of the 
wiave of replacement: and the agitation of the water 
occasioned by the propeller may further impair the 
beneficial work of the wave of replacement. It can 
be easily grasped that the churning screws set up, in 
uddition to their greatly agitated eddying wakes, a 
rush of water toward them from ahead. Clearly, the 
hull must go forward against this; and with propellers 
translating a large block of horse-power into drive it 
is not difficult to grasp the fact that the reactions in- 
duced must be of considerable amplitude. 

In single-screw models the model is driven by a 
small direct-current motor connected by means of a 
flexible coupling to the propeller shaft. The motor’s 
armature shaft, however, is free to move in its bear 
ings, fore and aft, for a distance of 7/16 of an 
inch, and by this motion to compress a nicely calibrated 
spring—this action being duly registered upon a_re- 
volving drum carrying a 








ae 4k 


“VAN An 





strip of paper. In this way, 
measurements of thrust are 
recorded in pounds and 
fractions thereof. Again, the 
frame of the motor is 
mounted so as to rotate in 
independent bearings, and, 
by another calibrated spring, 
the tendency of the frame to 
rotate can be read also in 
pounds—this figure indicat- 
ing the torque. Other me 
chanisms give the factors of 
time, number of revolutions, 
the amount of electrical en 
ergy consumed, and the 
Where 
two, three or four propeller 


speed of the model. 


shafts are installed each one 
is equipped in the manner 
just described. 

During self-propelled runs 
the miniature ship is not ut- 
tached to the towing car- 
riage, but is held by it to 
a Straight through 
the medium of” vertical 
guide plates 10 inches wide 
with the edges set fore and 
aft, which move freely be- 
tween flanking pins project- 
ing downward from the un 
der side of the carriage. 


course 








1. Looking into a self-propelled model 


note the driving motors and the recording cylinders of the dynamometers. 
2. Loading a model with bags of shot, before a test, in order to get the desired displacement, 3. The 


The model can travel inde- 
pendently of the carriage 


machine that roughs out the experimental models, working on the pantograph principle. for a longitudinal distance 


Experimental model ships that propel themselves; how they are made and sailed 


(Continued on page 95) 
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Shining shoes by electricity 
g y y 


The Electrical Shoe-Shine 

LECTRICITY, operating through 

the medium of the vacuum cleaner 
and the clothes-washing machine, threat 
put the old- 
fashioned far as 
the matter of supplying elbow grease is 
Now the little motor 
gestures that indicate a de- 
end to the business of 
force of arm. An 
hoot-black of 42nd Street, 


ens to out of business 


household worker so 
concerned busy 
is making 
sire to make an 
polishing shoes by 


enterprising 


New York, has installed an electric ma- 
chine that does this, and does it well. 
So we may expect that eventually the 


chap who smears blacking on his hands 
for the purpose of getting the 
fine finish on the his 
ers will do so no more, but 
work 
most elegantly 


proper 
shoes of custom- 
will be able 
again the 
manicured of snow-white 


to carry to and home 


digits, if his fancy runs in that direc- 
tion. As to the machine itself, its con- 
struction and mode of action are sufli- 


ciently obvious from the photograph 
and the statement of what it is designed 
We already have electric buffers 
and polishers, so it is no great depart- 
ure to extend their operation to the 


matter of buffing and polishing shoes 


to do. 


Air-Washer for Tractor Engines 
NEW device that 
ilar in its action to a carburetor is 

particularly for tractor en- 

gines as tractors must of necessity work 
umidst clouds of abrasive particles. The 
device washes the air by drawing it into 

the air-washer through a tube and a 

partial vacuum is created at the lower 

point of the tube due to its U shape. 

Water enters the tube at this point in 

the form of a spray and commingles with 

the air. The tube is comparatively thin 
and that the air currents are 


is somewhat sim 


designed 


wide, so 











Washing the air that goes to the 
carburetor 


A Department Devoted to 


Inventions New and Interesting 


Pioneer Work in the Arts 











subject to 
ture 


This 
forced to im 


the water 
the 
pinge against a plate and as the velocity 
of the air at this point is rather low, 
part of the water drops down from this 


spray. 
tube is 


mix 
leaving 


plate through the air stream thus again 
bringing the air and water into contact 
The air then pusses upward to the up 
per separating where, by 
means of reduction of velocity and baf- 
fle plates which are placed there, mois- 
ture is deposited and the 
the carburetor. 
dust 
chamber 


chamber 


air passes to 
The water together with 
particles drops back to the lower 
The air-washer is connected 
to the motor.—By B. F. Mundorff. 


A Four-in-One Trouble Locater 
y is that most of the 

time locate grounds, 
shorts electrical wiring, 
and appliances by 
the present crude and wasteful methods 
is consumed in cutting, disconnecting, 
reconnecting, splicing, soldering, taping 
und tagging the wires and leads. 

In order to save the repairman prac- 
tically all of this waste of time and 
labor, and at the same time supply him 
with several other indispensable instru- 


well recognized 
required to 
and crosses in 


motors, generators 


ments, there has been developed the 
combinationeinstrument here illustrated. 
With it the inventor claims that 


grounds, shorts and crosses in wiring 


rent circuits, locating broken-down e1 
closed arrester 
due to fuses—in 
or polyphase groups without 
and estimating the 


too small to be 


, locating idle transform 
blown multiple 
pulling a 
values of cur 
judged by the 


ers 


fuse 
rents 
spark. 

As shown in the illustration there are 
incorporated in the device a four-in-one 
combination instrument—a 
dicator that does not 
ed into the circuit compass 
with improved patented features that 
can be used in any position; a frequency 
meter with a range equal to a standard 
instrument; and an alternating current 
detector.—By C. W. Hisemann. 


polarity in- 
have to be connect- 
tested; a 


Curious Cardboard Spectacles 
Y OME very curious optical effects can 
s be secured with cardboard spectacles 
eut 


cles 


with various openings. The specta- 
formed in this way. 
Disks of cardboard are cut which meas- 
ure about two inches in diameter. From 
copper wire a nose piece is bent as can 


are easily 


be seen in the diagram. Each end of 
this is twisted into a hole made at the 
side of the disk. In the same way the 


bows for the ears are formed out of wire. 
One end of each of these is attached to 


the edge of the cardboard disk and the 
other is bent round so that the curved 
part for going over the eur is formed 

















Front and rear views of an electric explorer that does great work 
in locating trouble 


can be quickly and 
without cutting or disconnecting a sin- 
gle wire; and in a motor or dynamo 
the instrument will show whether the 
fault is in the terminal-block, the brush- 
holders, the commutator, the armature 
coils, or the field also in which 
commutator segment, on which end of 
segment, in which field coil, and at 
which end of coil if near the leads. All 
this can be without disturbing a 
single connection. Grounds inside iron 
conduit or steel-armored cable can also 
be located without cutting the wires. 

The instrument for this kind of serv- 
ice is used like an exploring-coil when 
remote from strong magnetic fields, and 
as an alternating-current galvanometer 
when near coils or heavy currents. 

As an explorer, or current-detector, 
the instrument is claimed to be consider 
ably more sensitive to small currents of 
standard lighting frequency than the 
small commercial and home-made explor- 
ing-coils. Furthermore, its indications 
are visual, and therefore unaffected by 
noise that would in many Cases seriously 


accurately located 


eoils: 


done 


interfere with the use of a coil. 
As an alternating-current galvanome- 
ter, the voltage drop in a No. 10 wire 


with only one ampere flowing can be de- 
tected between points than two 
inches apart. This is equal to the per- 
formance of many millivolt meters. 
Additional detector are to 
tell alternating-current from direct-cur- 


less 


uses as a 


The disks of the spectacles are treated 


in this way. In ene pair a hole is driven 


with a pin right through the center of 
each, With another horizontal slits are 
cut almost from one side to the other 


of the disks. These should be narrow 
and they may be cut with a sharp chisel 
or a penknife. In the case of the other 
spectacles the slit is of the same nature 
suve that it is cut vertically on the disk 

When weuring the 
some remarkable results 
Thus the pair with the pinholes re 
stricts the field of vision but makes dis 
tant objects stand up with great clear- 


vurious spectacles 


ure secured 


hess, It is possible to read print at 
three or four times the normal distance 
with the greatest euse When wearing 
the spectacles with the horizontal slits 
it is only possible to see more or less 
horizontal lines in houses, fences, trees 
etc., really plainly. Thus, while the 


trunk of a tree is difficult to detect, the 


horizontal branches are much sharper 
than is normally the case. Exactly the 
opposite is the case with the spectacles 
having the vertical openings Here it 
is only the more or less upright line 
that are really plain. The horizontal 
lines are very indistinct and if fine dis 
appear altogether. Thus while one 





observe the posts supporting the clothes 
line it is not 
itself when wearing the 
the vertical slits—By 8. 
tin. 


see the line 


possible t 
spectacles with 


Leonard Bas- 




















Roller bearing for heavy furniture, show- 
ing attachment and Operation 


The Jam-less Drawer 


NEW anti-friction roiler for fur 

ture that has -shliding parts is 
simple steel contrivance with a ! 
cal steel roller which sets in a ! 
frame that fits perfectly into a 
auger hole und has a flange that hold 
the roller 1/16 inch above the surface 
The device is designed for se as 
bearing for dresser drawers, extension 
tables, and other articles of furniture 
that frequently cause trouble and give 
unnoyance because of a_ tendency 
stick 


Stainless Steel Kitchenware 
| pe produce «a stainitess steel f t 
could be comparatively easily worke 
and fact 


of other 
metallurgists, 


could be used in the manu 


articles became the task o 


and after many expe! 
ments they discovered the accurate 
treatment at which 


and 


it became more 
workable, the evolution of ul 
new pots and pans has 
The 
undertaken in large 


production of this steel is 
quantities by ali the 
makers in Shefh 


progressive steel 


rustiess cooking dishes wi Oo! 


the 


utensils 


and 


be on market These stainless 


mestic will have a perpetua 
uppearance of burnished steel no matter 
what usage they are put 
be cleaned by simply being washe 
boiling water They will not readil 
like 


therefore 


iron, and thet: 
thin 


scale 
not get 
The new rustless steel will also be in 
valuable to engineers and can le 
the 

for similar purposes where resistance 
the 
are even inquiring into its use fo 
tural 


necessity of 


for nmanufacture of bolt heads 


atmosphere is desired 


purposes, such as for bridges, t 


painting which entails 


continuous 


enormous and expens 

















Cardboard spectacles that give 
strange results 
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The Last Word in Wireless—The | 
New York Radio Central Station | 
Continued from page 79) 

machine is to be duplicated and installed 
the New York Radio Central Station; 
this there will be two 200-kilo- 

machines for each transmitting 
all. The 
a radio engineering standpoint, has 
parallel: ten alter- 
2,000 kilowatts, 3,000 horse-power 
to concentrate 
to transmit 
sages over the world to all points of the 


Ih 


but time 


watt 


station—ten it achievement, 


nothing approaching a 
nators, 


—an astounding force 


in | 


of a dream mes- 


compass from ua single source, 

Mr. Nally emphasized another forward 
step in engineering which will be incor- 
porated in the super-station. “We will 
utilize what is termed a multiple tuned 
untenna, which,” he explained, “materi- 
ully reduces the wasteful electrical resist- 
ance of the long, low, flat-top aerials 
formerly used. A great saving in power 
is thus effected; in fact, for the same 
power input formerly used for a single 
station, six times the effectiveness at a 
distance is obtained. In other words, we 
obtain with this antenna the same effect 
ut a distance with 200 kilowatts input 


aus would be obtained from the old type of 
with 1,200 kilowatts 
antenna 


untenna 
This 


lent of six independent radiators, all op- 


input! 
new type of 
erating in unison at the same wave length, 
und for the complete station with its five 
the required will 
be less than 20 per cent of that formerly 


antenna units, power 


necessary. The project, however, contem- 
plates additional possibilities. To illus- 
trate: We may, in many cases, utilize 
but one-half of a single spoke of the an- 


tenna system for communication service to 
a certain point. On this basis, the Long 
Island Station will ultimately permit si- 
multaneous a 


of ten points in the world, thus doubling 


transmissions to 


| revolutions 


is the equiva- | 


maximum | 


} 


the communication § facilities originally 
planned. 

“The receiving aerials are of a new 
type, too; they have been designed for 
operation with the Weagant system of | 


‘static’ elimination, which, by a combina- | 


tion of opposed electrical circuits, nulli- | 


fies the long-dreaded effects of atmospheric 
electricity and makes possible uninter- 
rupted reception from foreign countries 
under all weather conditions. We break 
away from a precedent once again in lo- 
cating our receiving units only eighteen 


miles from the multiplex transmitting 
equipment instead of following the for- 


mer practise of establishing one transmit- 
ter and one receiver in one locality and 
restricting the service of the circuit to 
ohne overseas destination.” 

The arrangements for distant control 
of the New York Radio Central Station 
follow the same policy of concentration. 
In Broad Street, the heart of New York's 


financial district, the company’s public 
telegraph office is being re-equipped to 


handle the new station’s messages along 
with the Marconigrams which are now 
received for England, Norway, Hawaii, 
Thus messages for any of the 
five additional countries reached by the 


new station will be received in the New 
York City office and dispatched direct 
from a series of operators’ keys and re- 
lays which will operate the powerful 


transmitting circuits located miles away 
out on Long Island. Messages from over 
the ocean will ultimately be received in 
the same manner, receipt and delivery of 


| the actual messages being effected by the | 


| trans-oceanic 


| 
| 
| 
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oy j Gth ne-printing hus viding interruption of the | 
r" > inual 1 ition, of the key board 
Musical Devices 
HOLDER FOR DISK RECORDS.—F, Gram- 
h aire i090 Vandervoort Ave Lb . 2 
upted 1 of the inver s to pro 
med of rt 1 ma ia n the 
i I ii and so arranged 
lat I ible number of 
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that ta « given back support after 
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" ul r nd their convenient 
j ed Prime Movers and Their Accessories 
j ho , EXVPELLING PIN D. J. Berit, 8 Main St., 
; ry) s ina NW. i The invention more par 
! ais | relate t t for removing piston 
} engins A further 
i ‘ t is t , j rostantiall heavy pin 
| ] ! er ke which pin may be 
! ed in the w t pin earing of a ross 
head a operated to drive the piston rod 
id its seated position in said crosshead 
Railways and Their Accessories 
: AUTOMATIC COUPLING FOR FLUID CON 
DUCTING PLUES OF RAILWAY CARS Ss. A 
ul i it \ De Witt Ark rh invention re 
h ma ‘ pling in railway ars for fluid 
\ | nsta ducting pipes u for instance, air, water 
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\ mechanism which will onnect the pipes 
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Electrical Devices siv which are used to close the pipes when 
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' icting switch | passage of the fluid. 
i le 
Lb 1 for higher Pertaining to Recreation 
t to 7 ide a switch AMUSEMENT DEVICE J. J. Stock, 81 
1 at an extreme W. 101lst St New York, N. Y¥ This inven 
I i amd durat in use tion contemplates the provision of a_ tub 
| which shall be capable of movement in a for 
of General Interest ward or rearward direction rotation in a 
CONDUIT CLEANER.—B, Ha 1974 Scott | clockwise or anti-clockwise direction, or pivot 
. ‘ Mict r ntion has for its | ing around one point of its circumference or 
au ! . the haracter | around a diametrically opposite part of its 
hed, a if ining pipes of @any | circumference. A further object is the provi 
haracter, as fan flues, drains, and | gion, of a tub which shall not be in the least 
he i wh . zI0: shaft is provided | dependent upon the action of an outside ma 
| chine, but which shall be entirely self-con 
= = tained, even with regard to its supply of cur 
oo rent utilized for operating its power plant 
) 66 Pertaining to Vehicles 
4 TIRE FILLER AND TESTER.—C. W. PEt- 
$3 | ron and J. P. Barnour, 215-17 So. Main 8St., 
VY Livingston, Mont The invention particulafly 
4 | relates to filling and testing automobile tires. 
ey An object is to provide a tire air chuck and 
5% YY] gage holder combined in .one device which 
ewe k when connected with a source of compressed 
CF 44 air will deliver the air into the interior of the | 
1 - | tire or will cut off the air from the tire and 
ae ‘ put the latter in communication with the tire 
ae gage that the pressure may be readily ascer- 
—_ tained; the device is operated by a slight man 
4 IDE VIEV 1OWIN HE EVICE I USI ual movement 
with a rd nected to the shaft Designs 
to rotate therewith, the shaft having a guid DESIGN FOR A BUTTON.—J. R. BELLIS, 
- hee: for proj specing the brush with o Searing & Moore Co., 24 Beaver St., New 
espect to the flue and for facilitating the in- | york, N. Y, 
m and passage ¢ he brush DESIGN POR A MEDAL.—A, de LauTREPPE 
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ib! it t rmit o onveniently and Brooklyn, N. ¥ 
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the ax head and to replace such bit with We wish to call attention to the fact that | 
ne Anotl ject is to draw the bit 
salar mall ma into final position on we are in, a position to render competent serv 
th er — da the bit in this position ices In every bran h of patent oF trade mark | 
; work Our staff is composed of mechanical, 
against later lispiacement 
| electrical and chemical experts, thoroughly 
Machines and Mechanical Devices | trained to prepare and prosecute all patent 
r¥YPEWRITING MACHINE.—P, Rosie, ad- | #PPlications, irrespective of the complex na- 
dreas M. Pavilla. 644 Carrera 7a Bogota, | ture of the subject-matter involved, or of the 
Colum? Among the objects of the invention specialized, technical or scientific knowledge | 
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stomati j ad rially printing a group We also have associates throughout the 
e lett und automatically shifting the lines world, who assist in the prosecution of patent 
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which the printing |! te ” executed, to pro MUNN & CO., Solicitors of Patents 
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ion t the printing mechanism, and te | Hobart Building, SAN FRANCISCO, CAL. 


customary messenger boy service direct 
to the home or office of the user of the 
wireless. 

It is expected eventually to install ap- 
paratus for high speed transmission and 
reception, which will be under the super- 
vision of a trained staff of operators 
along with which there will be the usual 
staff of expert Morse operators who will 
work those circuits over which high speed 
transmissior is not taking place. 
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Descendants of the Water-Wheel 


(Continued from page 82) 


per minute, it is estimated 
that the frictional loss will be about 21 
horse-power, Which is a very moderate 


percentage of 42,500 horse-power. The 
shaft, it will be noted, varies in diameter. 
At the center of the rotor spider, the di- 
ameter 26 inches. At the location of 
the thrust bearing it diminishes to 18 
inches. The flanges which afford the 
means of uniting the two parts of the 
shaft into a single piece are 45 inches in 
diameter. They are, it appears, forged on 
to the respective shaft lengths. 

It might be thought that the provisions 
for supplying the air necessary to keep 
the generator would not require 
much attention. But this would be a 
mistake. Somewhere in the neighborhood 
of 80,000 cubic feet of air 


is 


cool 


is required to 


be passed through this generator every 
minute that it is operating at eapacity. 
Air is obtained from above and also from 
the pit below. It passes over the wind- 


ings and through the center core, and is 
then discharged into the casing which en- 
the stator yoke. It then 
into ducts and by means of auxiliary fans 
made discharge itself Outside the 
station. On top and bottom of the rotor 
steel plate, centrifugal fans are arranged. 
In addition to the circulating effect thus 
produced, is the action due to the poles 
und the ventilating openings between 
poles in the rotor rim. 


circles passes 


is to 


What is perhaps the most powerful 
high-head, inward flow unit in the world 
is one which has been installed in the 


White River plant near Sumner, Wash. 
Its capacity rated at 25,000 horse- 
power. The head is 440 feet and capacity 
speed 360 revolutions per minute. The 
unit a horizontal turbine. That is, 
the shaft horizontal, and the conduit 
which pours water from its inner side 
through the stationary vanes into the ro- 
tating device arranged in a vertical 
plane. However, the conduit diminishes 
in diameter as it circles round, just as in 
vertical unit. In the pres- 
ent case the runner is of the double type. 
That it is equivalent to two single 
runners placed back to back and oper- 
ated a single unit. There are two 
points where the water escapes from the 
double runner—one to the right and the 
other to the left. This conduit dimin- 
ishes in diameter as it rises in front and 


is 


is 


is 


is 


the case of a 
is, 


as 


continues on over to the back. By this 
arrangement of the conduit, the greater 


amount of water passes under the runner 
and the lesser amount over it. Gravita- 
tion is thus opposed to good advantage. 

While this unit is fairly large, it is by 
no means so big as the one we have been 
considering, even comparatively. The 
horse-power capacity of the horizontal 
unit is only 23 per cent less than that 
of the vertical one. It is the high head 
which enables a big output of power to be 
realized with a moderate-sized, compact 
unit. 

The problem presented by the condi- 
tions of conservation at the White River 
plant required that the heavy fluctuations 
in the electric load should be responded 
to effectively by the water-power system. 
In short, the water supply giving the high 
head was adequate to high productiveness 
of current only in case it was wisely 
used. The White River supplies the op- 
erating water. It derives its supply large- 
ly from one of the glaciers on Mt. Rai- 
nier. The water after being dammed is 
led through a heavy wooden flume into 
a forebay, where it drops its glacial silt. 
The deposits of silt in the forebay are 
got rid of by flushing and draining. 
From the forebay the water is conducted 


to the reservoir at Lake Tapps. This 
consists of a natural lake whose water 
level has been raised some 35 feet. Deep- 


ened and enlarged, the lake has a storage 
capacity of some 2,250,000,000 cubic feet. 


(Continued on page 94) 
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N the bearings sponsored by S K F its type 

of antifriction bearings have been devel- 
oped to their highest perfection. And SK F 
further provides an engineering service not 
only to assume to itself proper application 
and use of SKF products but to help the 
buyer to fully capitalize the mechanical value 
built into each device. This service is freely 
offered and is being continually broadened 
and advanced by laboratory research that is 
international in scope. You are assured a 
similar service behind every product bearing 
the mark— 


saKE 


Among the S K F products now offered are: 











Single row deep groove ball bearings. 
Double row self aligning ball bearings. 
Steel balls. 
Transmission equipment. 


SK F Research Laboratory estab- 














> iia lished at Philadelphia to co- 
S K F INDUSTRIES, Inc. 1 eo operate with the big Gothenburg 
165 Broadway, N. Y. C. f at Laboratories in the study of the 


American manufacturers’ friction 


Supervising at the request 
; problems. 


of the stockholders 
The Hess-Bright Mfg. Co. ’ 
Philadelphia, Pa., U.S. A. a sacs = gone 
S K F Ball Bearing Company Ve late tices Si — 
- Hartford, Conn., U. S. A. 2 257, ai oan ws 


Atlas Ball Company ™ — ct anmR | 
Philadelphia, Pa., U.S. A. EEC 
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Fo or Sunburn 












ufter a lazy hour on the beach, as speedy 
hour on the tennis court or a round | 
of the golf links, splash the burned 
skin freely with 
| 
— ‘a | 
THE ANTISEPTIC LINIMENT 
sass awe ean geet oe 
It cools and soothes instantly —takes 
out all soreness and inflammation. And 
the next day,only a slightly deeper coat 
of tan as a reminder of the day’s sport. | 
Absorbine J s used with absolute safety 
tl illy beneficial results on the | 
fthe athlete or the most deli 
{the debutante. } 
t safely complete without [ 
ne Jr. for its healing uses 
ana so efficacious. | 
$1.25 a bottle at most druggists or j 
lelivered. A Liberal Trial Bottle ' 
will be mailed to your address { 
upon receipt of 10c in stamps, 


| W. F. YOUNG, Inc. 
361 Temple Street Springfield, Mase. 
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Descendants of the Water-Wheel 


Continued from page 92 
As this is at an effective elevation of 140 | 
the 


t above power plant, it is estimated | 


i 
to represent in electric current about | 
1S.000,000) kilowatt-hours The water is|; 
brought down from Lake Tapps part of 
the way through a deep open cut and a 
BOO foot ty el The cross-section of 
this t el such as to pas ater at 
the rate of 3,000 second-feet From the 
re t the lower end of the tunnel, 
eel pe-lines carry the water down to 
the power house. These pipe lines are 
‘ h wut half a mile long and 8 feet in 
d eter Sudden « ves of the flow] 
f the water through the tunnel and the 
pipe lines, particularly the latter, might 
he exper ted to develop violent vuriations 


in the pressures exerted from within out- 
ward. the devices employed to 
follows. A 
was provided at the lower 


Some of 


meet the requirements are 


as 


surge reservoir 


end of the tunnel to prevent surges, due 
to the tunnel, from causing violent effects 
in the pipe lines, ete. Then pressure reg- 


ulators were installed in connection with 
the turbines of such sort that they re- 
lease water suddenly when the governor 
abruptly closes the gates which admit 
water to the turbines In order to make 
the plant responsive to sudden demands 
for power, air-cushion tanks have been 
installed. These react quickly upon de- 
mand, though naturally they can last for 
oily a short time. 


Fifteen Thousand Photographs 
per Second 


Continued from page 83 





tures, one centimeter high, are received 
on the film, each picture’ will pose 
1/5000 of a second Five millimeter 
views will pose 1/10,000 of a second, 
and so on At that speed, the action of 
daylight is negligible 

We have already seen that M. Bull's in- 
stallation gives a photographic field of 
4) centimeters, same being the width of 
the luminous pencil, At the initial speed 
of 200 meters per second, a_ projectile | 
passes through it in 1/500 of a second 
und by photographing same each 5/1,000 
of a second, ten views can be obtained. It 
is absolutely necessary that all the va- 
rious parts of the system work very close- 
ly together. As it would be useless to 
expect an absolute simultaneous action, 


the shutter must be opened and the series 
of sparks begun before the moment when 


the projectile enters in the luminous pen- 
cil The interval should be reduced to 
the minimum, however, for two reasons: 
To avoid daylight touching the film for 
any length of time; and in order not 
to waste uselessly the loaded condenser 
which supplies a limited number of 
sparks, and on the other hand, to pre- 
vent the film, which continues to revolve, 
from being impressed a second time, 
whieh would blur the picture. It is 
therefore necessary to stop the sparks 
and shut the shutter as soon as the pro- 
jectile has crossed the photographic field. 
These various conditions are attained 
by means of electric control, The tum- 
bler (or sear) which moves the striking 
lock of the cannon puts on a contact which 


opens the shutter during the inflaming ot 


the powder. Another contact, which is 
caused by the “kick” of the gun, closes 
the circuit which unites the condenser 
to the exploding device and the sparks be- 
gin immediately. The motor is put in 
motion at about the same time as the 
shutier opens. 

On a wooden frame placed in the firing 


several centimeters outside the field, 
ure stretched. 
the projectile 
sparks while 


axis, 
two threads 
These threads by 
and one of them the 
the other closes the shutter. 
With the electric device have just 
described, M. Abraham has obtained 80,000 
sparks per second and M. Bull might be 
able to obtain photographs at that speed, 


(or wires) 


are cut 


stops 


we 
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| provided the film would move with the re- | 


quired speed. The posing period of each 
element of the film would always be the 
same since it corresponds to the time the 
spark lasts. It 
whether this enormous speed can be used 
in practice, but it seems probable that M. | 
Bull will not find too many difficulties to 
exceed largely the rate of 15,000 photo- 
graphs per second. 


is impossible to foresee 


Some Observations on Eggs 
(Continued 85 

flooded out during an early 
irrigation. There six in 
the nest, which the farm children replaced 
as soon as the water was absorbed. They 
hoped that the meadow lark would return 
to the nest. 

tut the mother bird didn’t. After a 
few excited outcries, as she discovered the 
irrigation water inundating her, she flew 


from page 


field, 


June 


wis 
were 


eggs 


away. The next day the children dis- | 
covered her building a second nest high 
and dry on a ditch bank, and a few days 


luter the second nest was supplied with 
its full complement of eggs. 


This meadow lark did what all wild 
birds do when a nest is robbed or de- 
stroyed. In the egg organs of the bird 


during the hatching season are a large 
number of undeveloped eggs. The bird | 
ordinarily lays only the regular clutch, 
one egg to twenty, varying with differ- 
ent birds. However, if a nest is robbed 
or destroyed, the female bird will imme- 
diately proceed to produce more eggs to 
supply the deficiency. The possibilities 
in this unnatural stimulation are some- 


what undetermined among wild birds, but 


that the egg-laying faculty is much 
greater than is generally supposed some 
authenticated instances show. There is 


the substantiated case of a flicker, one of 
the larger woodpeckers, a variety which 
ordinarily lays a small clutch. The nest 
of this bird was systematically 
from day to day, and thus stimulated the 
female produced 71 eggs in 73 days. 

In the light of this faculty, 
by all wild birds, it is easy to comprehend 
how the domestic fowl was developed into 
the great egg layer she now is. Original- 
ly, it fair to presume, wild chickens 
were simply confined, and their eggs reg- 
ularly removed. In the course of cen- 
turies, this treatment was continued, 
egg-laying became more and more a fixed 
characteristic. In most breeds, poultry- 
keepers still have to contend with broodi- 
ness, a desire to hatch out which 
seizes the hen several times in the course 


possessed 


is 


as 


eggs, 


of the year. When the hen becomes 
broody, poultrykeepers “break her up,” 
and if she is a good layer she is soon 


producing eggs again. 

Development of egg-laying in the light- 
particularly the White 
Leghorn, has resulted in the 
elimination of broodiness. With the 
erage White Leghorn flock, hatching can 


weight breeds, 
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LEGAL NOTICES 


PATENTS. 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 





MUNN & CO., oP isyires 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 


Scientific American Building, WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 


Annual Sebastien Rates 
Scientific American Publications 


Scientific American (established 1845) one 


year 
Scientific American Monthly (established 

1876) one year $5.00 

Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad 
ditional. 


Canadian Postage 


| Scientific American 75c per year additional 
| Scientific American Monthly 36c per year addi 


robbed | 


practical | 
av- | 


only efficiently be accomplished by using 
broody hens of other breeds or an incu- | 
bator. It is not practical to attempt to} 


hatch eggs with a young white Leghorn. 
Few become broody, and those which do 
are very uncertain setters. 

Potentially all our wild birds are egg- 
layers. In taking the chicken and de- 
veloping it into the egg machine it now 
is, mankind probably used the wild bird 
best adapted to the purpose 
further show that even the farmer's 
scientific ” are apt to be correct, 





to 
“hunches 


Uncle Samuel’s Sweet Tooth 


(Continued srom page 88) 


thick molasses and beaten until it bes 
comes the creamy filling with which we 
are all familiar. The sugar and water 
are cooked in a big kettle and then drawn 
up into a cooling tank by vacuum. The 
stuff then passes through 


pipes and drips to a motor-driven beuter, 
which delivers the fondant’ to vate 
mounted on hand trucks. 


| Some ove With Big ambition to develop. 


which goes | 








tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check 
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No less than four nor more than 12 lines 
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AGENTS—$40-8100 weeklv; free samples, gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letier Co., 431X N. Clark 

street, ( hicago, 
BUSINESS OPPORTUNITIES 
SUBSTANTIAL eenenasing Corporation wants 
vapable men to establish branch and manage salesmeu. 
$300 to $1500 necessary. Will allow expenses to Balti 


more us explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 








FOR SALE 
FOR SALE or on Royalty, Laborsaving machine just 
patented, designed especially for mines and tunnels, but 
prac tical for all builders. Box 113, SciENTIC AMERICAN. 
PATENT FOR SALE 
SIMPLE, inexpensive door check. Will sell outrigbt. 


For particulars write C. R. Dana, 620 Jones St., San 
Francisco, Cal. 
SPECIAL AUTOMATIC MACHINERY 
For any purpose invented and designed F. M. 
ASHLEY & Co., P.O. Box 103, Chicago, aud Tribune 
Bldg., New York. Established 1900. 
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THE exclusive manufacturing rights of some ma- 
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that flavoring should be added after the 
cooking and this is done here. ‘The fond- 
ant is taken to steam-heated tables, which 
keep it soft, and flavoring, 
like are added and t 


nuts and the! 


All good amateur candy makers | 
e mixture “kneaded” | 


into the candy by the workman. The| °f the model—his object being to keep 
fondant is then shaped, either by ma- the guide plates clear of the limiting 
chinery or by hand, according to the| stops. if the guide plates strike the 
quality, and is dipped in chocolate. If | stops, oe to the model and the car- 

| riage getting out of pace, then the run 


the dipping is to be done by hand the 
fondant to girls, each of whom 
has a puddle of chocolate at her 
side, which she constautly stirs with one 
hand, while she dips the chocolates with 
the other. As her hand leaves the fin- 
ished piece, she draws up a tail of the 
chocolate and bends it back over the 
piece, giving the “finish” with which we 
are all familiar. The chocolates are left 
to dry on small squares of embossed 
waxed paper, that when they are re- 
moved the maker’s name has been im- 
pressed in the bottom. 

If the chocolates are to be dipped by 
machine, girls arrange the fillings on an 
endless belt, which carries them to the 
machine. Here they are transferred to 
a belt of wire rods and are carried 
through a slow-moving stream of molten 
chocolate. The excess chocolate drains 
off through the belt and is carried again 
to the top of the machine, where it is re- 
mixed and again passes through the belt. 


passes 


sott 


sO 


As the chocolates pass out the other side | 
of the machine, they are again trans- | 
ferred to an endless belt. Two girls 
seated at this side of the machine dip 
their fingers in chocolate and add the 
“finish” of hand-made. chocolates. The 


belt carries the candies through a slot in 
the wall to the next room, where the air 
is so conditioned that they rapidly dry. 
Girls remove them from the belt and they 
are then ready for packing. 
Many of the hard candies 
by a process very similar to 
in a foundry. The molds were 
starch, into which a pattern has been 
pressed. The candy is run inte the molds 
from vats, which are steam-heated to keep 


are molded 
that used 
made of 


the candy soft. 

In making the familiar hard candy 
“pillows” the candy is molded into long 
strips, is run through a heater to soften 
it and then is cut by passing it between 
the teeth of two especially made gears. 


Caramel and nougat cubes are produced 
by making the candy into slabs and cut- 
ting it on a machine which has much the 


| condition 


appearance of a buzz saw. The “saw” 
however is a revolving knife. 

The machinery of the candy factory 
also reveals the secret of making “Jor- 
dan almonds.” The nuts are placed in| 
a revolving drum about the shape and | 
size of a cement mixer. As this re-| 
volves the candy is admitted and the 


nuts gradually become coated evenly with 
the delicately flavored hard candy. 
Each kind of candy really requires 
special process and machines and a lit- 
tle department all its own, will be 
seen that a very large output is essen- 
tial to economical manufacture. The 
troubles of the maker are complicated by 
the fact that the demand for candy is | 
seasonal. Thus, we buy and eat nearly 
as much candy during the months of Oc- 
tober, November and December in all 
the rest of the year. This problem is met 
by the maker of cheap candies by produc- 
ing candies of a kind that will keep well | 
and storing them for the busy season. | 
The maker of expensive candies must sell | 
his product quickly, however, 


so it 


as 


because his | 


goods become “stale” and  unsalable |} 
within a short time. He can only meet | 
the difficulty by hiring many workers | 


in the busy months and reducing his force | 
during the rest of the year. 

Present high prices, which might be 
thought to cause a reduction in the de- 
mand for candy, are having the opposite | 
effect, candy makers say. We are con- | 
Suming more candy today than ever be- | 
fore in history. 





| does not 


| out 
|} ment of 3,774 pounds. 


ho ype particulars were 


| glycerine. 
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Going to Sea in a Tank 
(Continued from page 90) 
of 3 inches; and this play’ gives 
the operator the needful leeway in ad- 
justing the speed of the carriage to that 


count. 

A series of runs consists of 
more trips the length of the tank at in- 
creasing speeds; and from the data so| 
obtained are plotted curves showing the | 


a score or 


torque, the thrust, and the revolutions | 
per minute at the several velocities. All 
models at Washington are 20 feet in 
length, and, according to the size and 
character of the proposed vessel, these 





miniatures have a dead weight of a ton 
or more. The single-screw models tried | 
in 1918 had a maximum displace- | 


After the self-propulsion tests are 
made, it is the custom to remove the pro- 
peller, and then the motor or motors are | 
driven so as to get readings of the shaft 
friction and the amount of thrust in the} 
absence of the screw or screws. The next 


step consists in attaching the model to 
the towing carriage, and in establishing, | 


by successive runs, resistance data pecul- | 


iar to the model and independent of the | 
propeller. It is important that these runs | 
be carried out with the model in the 


same condition as when self-propelled and, 
also, that the temperature of the water 
be substantially identical in both series. 
It seems that investigators have 
ered that resistance may be increased as 
much as 4 per cent for each lowered 10 
degrees of temperature of the water, and 
by each corresponding rise of 


discov- 


lessened 


10 degrees. 


Facts about the characteristics of dif- 
ferent designs of screws are secured by 
testing them apart from the model by runs 
in the tank. For this purpose there is a 
special equipment carrying a projecting 
propeller shaft well forward of the sup- 
porting structure so that the screw act- 
ually turns in undisturbed water—moving 
ahead of the driving apparatus. The 
sult of the present method is, therefore, 
that the screw and the model can be sub- 
jected to examination independently and 
then tried out in combination. 

Much added knowledge has been gar 
nered having to do with the efficiency of 
the propeller agreeably to the surface 
of its blades: and we know 
today how the screw is affected by the 
shape of the model and by the state in 
which the water arrives within the zone 
of action of the propeller. All of this 
mass of information is important and 
bears directly upon the capability of our 
new-born merchant marine to hold its own 
in competition with the ships of other | 
nations. The cost of fuel has reached | 


a point where every pound saved in real- | 


re- 


|izing a given sustained sea-speed is of 


economic moment; and the self-propelled | 
model is aiding us to determine vital facts | 
about a prospective craft’s operative 
charges. We can build ocean-going 
freighters confidently and be certain that | 
they will maintain their prescribed 
speeds when burning less coal or oil than 
many another rival steamer of similar 
eargo-carrying capacity. 


Explosives from Sugar 


recently com- 
municated to the German Chemical | 
Society regarding the process developed | 
during the war by the production of ex- 
plosives from sugar. 
Glycerine was produced from the sugar, 
the former being used as the initial prod- 


uct for trinitro-glycerine. The process, 
invented by Connstein and Ludecka, is | 


based on the fermentation of sugar. It 
was already known that sugar, when fer- 
mented, produced minute quantities of 


The inventors found that the } 
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SIMPLY PUSH THE BUTTON WHEN 
YOU WANT TO START AGAIN 


How the Automatic Switch 
Insures Your Ignition 


You forget to turn off your ignition often enough 
to create a real danger to the system; but for 
getting makes no difference to the Connecticut 
system. When the motor stops the continued flow 
fo the current heats the thermostatic arm of the 
Connecticut Automatic Switch, causing it to expand, 
throwing off the plunger and breaking the circuit. 
This thermostatic arm is composed of bronze welded 
to steel. The bronze expands more rapidly under 
heat than the steel. and this uneven expansion auto- 
matically snaps off the plunger, stopping the flow of 
current immediately. 

It is a simple mechanism, infallible in operation, and 
requires neither thought nor attention—except to 
push the plunger back when you want to start again 
The automatic switch thus permanently protects both coil and 
battery. Therefore the Connecticut system, free to deliver full 
current, furnishes a hot, fat, eager spark at all motor speeds 


It should be on the next car you buy 
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STRAIGHT AND GAP BED 





13 inch South Bend Lathe...... $385.00 

15 s a =  otesogeens 483.00 

16 * - " 7 ‘sana dene 550.00 
| 18 * Yo = S 735.00 
t _ me ~ eaehie 900.00 
| 24 ©. ‘ceases ..» 1,250.00 
Over 25,000 in use. Est. 1906 
Send for Free Catalog 
| SOUTH BEND LATHE WORKS 


421 Madison Street 


Weber Crank-Pin 


South Bend, Ind. 








Re-Turning Tool 
No Filing oe *4 
No Offsetting 
No Jigs 
This Weber 







Tool ¥ 





turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 
centers. A micro- 
meter dial enabies the 
operator to gauge his 
cute and ture ali pins to aniform size, The average time 
required for trveing up one pin is from 5 to 10 minutes. The 
4 pine can easily be Ginished in 90 minutes, and the entire 
shaft is compicted with only one setting 

The Weber Voot pe guaranteed to turn crank-pins 
within as close limit curacy asany other know: meth od. 
it will soon save its any Tractor or Automo te- 





An assortment of cutting tools are furni shed, 
These will At the pins of most of the popular automobiles, 
trucks and tractors. Write for Circular and Prices, 


SAWYER-WESER TOOL MFG. CO. 
353 &. Alameda &t. Los Angeies, Cal. 


We Will Make It 


Anything ln a métal stamping or novelty pro 
ducecd-fréijigny metal and ‘finished in any color 


Waterbury Button Co., Waterbury, Conn. 


For Gunsmiths, Tool | Makers, F Ex-| 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1s72 
1999 Ruby Street 
Rockford, Ill. 


UNISOL BOILER PR ESERVER 


Warrant scale, 
t pittings AOA 


pur 








swing. 
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Pamplilet on re : + ck guar 


UNISOL MFG Jersey City, N. J 





Corliss Engines, Brewers 


and Bottlers’ Machinery 


The VILTER MFG. CO. 


889 Clinton Street 
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“ elts Give Better Service. 
BELT FASTENERS 


Make Belt Joints 
That H-O-L-D 


e with Crescen 


Milwaukee, Wis. 
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« Efficiency 


381 4th Ay., New York 
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percentage of 


siderably augmented by adding sodium 


sulphite to the fermenting bath. To a 
lution of 1 kilogram sugar in 1 litre 
of water they added 400 grams of sul- 
phite, 10 per cent of the sugar being al- 
lowed to turn into yeast. They then 
made sure that the yeast cells were 
properly nourished or propagated. After 
two. days the sugar had completely fer- 
mented By suitably working up the 
liquid so obtained, a glycerine suitable 


for all technical purposes was obtained. 

The process was organized by a com- 
pany and carried out by 63 works. After 
a few difficulties were overcome, it was 


from 100 parts of sugar, 
parts of glycerine, together 
parts of alcohol and 3 parts of 

One works produced 1,000 tons. 
the annual consump- 
tion of sugar being 70,000 tons..—Zeit- 
schrift des Vereines deutscher Ingenieure 
(Berlin), July 19, 1919. 
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and Queries. 


finally, 
ain 20 
vith 27 
aldehyde. 
of glycerine a month, 


to obt 




















Kindly keep your queries on separate sheets 

paper when corresponding about such mat 

$ as patents, subscriptions, books, etc. This 

il greatly fachitate answering your ques 
tions, as in, many cases they have to be re 

rred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries Full hints 
to Correspondents are printed from time to 
time and will be mailed on request Please 
| write your queries; do not telephone them, 
please, 

(14382) N. B. asks: I have your 


book ScienTIFIC AMERICAN Cyclopedia of Re 
published im 1892 and have used 
profit many times. It has now 
I wish to silver a piece of 
mirror, the silvering 
glass instead of the 


ceipts, ete., 
same with 
gone back on 
for use as a 
front of the 


me, 
glass 7”x” 


to be on the 


back in order to get rid of the prismatic 
effect of reflections as seen in, the ordinary 
mirror. I do not seem to find a formula suita- 


to one in the 
will find the 
glass a most 


ble for this, Can you refer me 
book or send me ons? A, You 


Brashear process for silvering 


glycerine obtained was con- | 


| transform tin or iron into copper. 








reliable one It is now employed in silvering 
the large mirrors in the great telescopes It 
is No. 10 on page 502 of the ScrentTiric AMERI- 
iN Cyclopedia of Formulas The Draper 
process is also reliable but is older than the 
Brashear process Everything depends upon | 
perfect cleanliness and most careful attention | 
to every detail, else the work will be spotted 


and worthless 

(143833) H. R. B. 
that a vacuum 
the 
conductor 


asks: A contends 
exists and also that vacuum 
restrain or act as a non- 
an energy as heat. Is 
contention? A, A vacuum 
insulator against heat which is 
perfect vacuum would be a 
omplete insulator and would retain or ex- 
ude heat indefinitely. The common thermos 
bottle is an example of the use of a vacuum 
for keeping liquids either hot or cold Heat 
is retained in hot liquids and kept out of cold 
liquids. A is quite correct in, his contention. 
Ilowever there is a difference between heat 
from a white hot body like the sun or an elec 
tric lamp and heat from a liquid or solid such 


has power to 


against such 
he correct in his 
is the best 


ittainable. A 


as may be contained in a thermos bottle. The 
intense heat from a white hot body will pass 
easily through the best vacuum man can make, 
as witness the heat given off by an, incandes 
ent lamp bu!b, which will char and set paper 
on fire A vacuum will restrain heat of low 
| intematty but not heat of high intensity. 
(14334) S. M. R. asks: Kindly settle 


a p Secret we are having in regard to an arti 
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beauty and fragrance add new charm to every room. 33 
through the Florists’ 
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And Flowers are | 
Let their & 





is where the heart is. 
the language of the heart. 





Say it with Flowers"' — a thousand miles away in an 
Telegraph Delivery Association 


Ze Ie 








cle contained in the ScIenTIFIC AMERICAN. 
“A” maintains that the water pumped from 
the copper mines if placed in a container and 
tin placed therein that the tin will be trans- 
formed into copper. Please be good enough to 
state whether it is possible by any method to 
“A” claims 
the above to have 
appeared in the ScrentTiric AMERICAN. A. 
There is no method known to chemists for 
changing copper to tin or tin to copper. If a 
copper deposit is made upon tin from water 
which has been pumped from a copper mine, it 
is because the water contains some salt of 
copper dissolved in, it and this is by an elec- 
trical action decomposed and the copper is 
plated upon the tin or iron. This may very 
easily take place. A knife blade dipped into a 
solution of copper sulphate will in a few 
seconds become coated with a deposit of cop- 
per for the same reasn. 

(14835) B. L. P. asks: During the 
month of September, 1918, I had the privi- 
lege of seeing a most wonderful phenomenon. 
I was compelled to lie out in the sunshine a 
certain, portion of each day and necessarily 


that an article containing 





wore black glasses. One morning, a day or} 
so after a rainstorm, the sky became partially | 
covered with swiftly moving, thin, fleecy 
clouds. I was turned toward the sun, but 
protected from its most direct rays by the 
corner of the roof. Looking at the clouds 


near the sun, I was startled to see them turn 





ing different colors. ‘Thinking perhaps I was | 
just seeing a rainbow on the clouds, I con- | 
tinued to look carefully. jut no, the rain, | 
bow colors were there—beautiful, soft pastel 
shades of pink, green, blue, lavender, yel- 
low, orange—but they were not in rainbow 
formation nor did they appear in the same 


position twice. 


As the wind caught fragments of clouds, 
they became so many bits of color, weaving 
in an out, a veritable kaleidoscope of the 
heavens. There seemed to be no uniformity 


of color in reference to the position of the 
sum, except the clouds nearest the sun were 
usually a sort of apricot color. But the pinks 
and blues, green and lavenders all mixed to- 
gether in a marvelous manner. To make sure 
I did not dream al! this or imagine it, I had 
my mother and sister each lie in the same 
place and look through the dark glasses. They 
both saw the same coloring. Since then I 
have seen the same phenomenon, but always 
in the morning when the sky was clear except 
for these fleecy clouds, and always through 
dark glasses. Having spoken to a number of 
people about this, none of whom can explain 
it, I am writing to you, to see if any one else 
has had the same experience, or can explain 
the reason for the separation. A. 
Your observation of clouds near the sun form- 
ing beautiful colors is very interesting. What 
you saw were bits of halos from the water 
drops or perhaps ice crystals of the clouds if 
the clouds were high enough above the earth 
to be composed of ice crystals. Halos are 
usually circles of colors like rainbows, but 
near the sun instead of on the opposite side 
of the sky from the sun, as a rainbow is. In 
your case the colors were in the clouds and 
not in the minute crystals of ice in the open 
sky. Otherwise the two seem to be similar. 

(14836) G. S. DeH. 
cussion with another man, who is of a scien 
tific turn of mind, we came to a_ stand- 
still in regard to the air pressure below sea 
level. We know that at level it is 
approximately 14.7 lbs, per sq. in. and we} 
know that as we go up on a mountain, top 
that the air pressure grows Now the 
question is, does air pressure grow less as one | 
gets below sea level or does it get greater 
and if greater what would be the approxi- 
mate pressure at the center of the earth, also 
is gravity strongest at sea level or does it/| 
increase as one nears the center of the earth? 
A. The air pressure increases below sea 


color 





asks: In a dis-| 


sea 


less. 
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REDUCE TIRE CosT 65 
4500-Mile Guarantee 
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puncture 
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Learn fu: Earn "Ys was” 


Quaty ty vigh howe, fora and bright future in the 





good paying job an 
r field. At our great —~" under 
an learn to i —- * adjust an 

oipuction you, ca . Trac rucks and Gas Engines, 
juding compete automotive electricity. 
w tuition now. Work with ac toole. 

Write at once for particulars. 
FRE EE A fine kit of 29 tools given to 
everyone who enrolls now. 
Send for free book. Get fullinformation. 
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aa ‘Cleartone Phonographs 


|} $4.00 to $200.00 Retail 


Our Sundry Dept. offers Needles 39cperthousand 





Motors $1.35 to $14.75 each. Tone-Arms and Re 
producers $1.30 to 75 per set. Main Springs 20c¢ 
to We eac! Records, leodies, Sapphire Boints 


and Parts at reasonable p 
Write for our 54-page cat ue, the only one of its 
kind in America, illustrating 33 different styles of 
Talking — aanee and over 500 different Phono- 
graphic Par 


LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 46T, E, 12th Street, N. Y¥., U. S. A, 














electrical,rope,air 
plane, piano, pipe- 
organ. flat, hoops, 
bale-ties, tacks, 
nails. barbed wire, 
concrete re gy - 
ment, springs, 

ting, wive fences, steel posts, trolle -road wires and vail 

bonds, w.re whecis, auto-towing cables, horse-shoes. 


Illustrated Books Describing Uses, FRFE 
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STILLS 


WATER STILLS, made entirely of heavy copper, 
one or four gallon capacity, priced $30.00 and $50.00 
respectively. Shipped prepaid by express or parcel 
post the same day we receive your order. Ideal for 
distilling water for automobile batteries, industrial 
uses, and drinking purposes. References: U. 8. Nat'l 
Bank or Bradstreets, Omaha. 


BOYER & CO. , Dept. 10, Farnam Bldg., Omaha, Nebr. 


FOR INVENTORS 
My Book 
INVENTORS UNIVERSAL EDUCATOR 
Tilustrates 950 Mechanical Movements and Perpetual Motion, also deci- 
sions of courts on Patent cases and valuable advice on choice of attorneys 
Price, $2.00 postpaid everywhere 


FRED G. DIETERICH, 661 Ouray Bidg., Washington, D.C. 














96 Page 
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of 
Scientific and Technical 
BOOKS 


Listing 2500 titles on 500 subjects 


XYELECTED from more than 7,000 
Books stillin print. This catalogue 








level in a mine shaft or drill hole down into 
the earth. At about 1,800 feet above the sea 
the pressure is one pound less than at sea/| 
level, The pressure decreases another pound | 
by about 2,000 feet more of elevation. In 
an open hole like a mine, a drop of perhaps | 
1,600 feet below sea level would raise the} 
pressure a pound to 15.7 pounds. The lay- | 


ers of air whose weight is one pound per 
inch would become thinner as we de- 
scend into the earth. What the air pressure 
would be at the center of the earth we do not 
know. Air pressure is simply the weight at 
air resting on a square inch. On the other | 
hand gravity is greatest at the earth's surface, 


square 


and diminishes as one goes either above or 
below the earth’s surface. The pressure of 
the rock and earth strata increases as we de- | 


scend into the earth, just as the air pressure | 
does, because the weight resting on a surface 
increases as we descend into the earth. 





is the latest and best list of technical 
and scientific literature which can be 
secured. Conditions in the publishing 
business are most severe and it is with 
difficulty that many books can be ob- 
tained. For this reason this timely 

catalogue of books which can be had 
will be particularly welcome. 


Write to-day for your copy. 
Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Woolworth Bldg. New York, N. Y. 





























48 of the First Fifty 


Pierce-Arrow trucks have lasted 8 years and are 
still running. The average life of the average truck 
Compare costs on this basis. 


is much less. 


Be sure the make of truck you buy has behind it 
If the present model differs from 
last year’s model, it is still an experiment. 


years of service. 






N O 49 has been used by the Standard 

° Oil Company to distribute oils 
and greases in Buffalo since 1911. It makes 
short haul deliveries to Standard Oil stations 
in the city and suburbs so that its total mileage 
has been less than 10,000 miles a year. Its 
work has been so dependable and its operating 
and maintenance cost so small that 15 other 
5-ton Pierce-Arrows were purchased for simi- 
lar use in Buffalo. The company operates 
276 Pierce-Arrows in various cities. 


fe) 


Delivers more work in a given 
time. 

Loses less time on the job and 
off the job. 

Costs less to operate and less 
to maintain. 


Lasts longer, depreciates less 
and commands a higher re- 
sale price at all times. 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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Trucks 





This tag is the sign of 
the Tenth Year Federal 


one 


Continental Village Farm of Garison, New 
York ts devoted exclusively to the breeding 
of fine registered stock 


eA, 
Highly bred registered cattle cannot 
be transported by rail and arrive at 
their destination in A-No. 1 con- 
dition so this one and one-half ton 
A Federal is used to transport prize 


stock 





Thoroughbreds— 


Transporting cattle to fairs and expositions so that 
they always arrive in the pink of condition calls for 
qualities not commonly considered in the selection 
of a motor truck. 


Perfect ease in riding and control and an unfailing 
reliance on the truck to reach its destination with 
more than ordinary dispatch and certainty are abso- 
lutely essential. 


Extra qualities, to be sure, in a truck, but it is the extra 
qualities that fine cattle and trucks possess over the 
common herd that marks so surely the thoroughbred. 


For ten years now Federal has been building into 
trucks this extra measure of economy, dependability 
and endurance that has marked it everywhere as a 
thoroughbred truck. 


Watch Federals work anywhere, ask how they sat- 
isfy and see for yourself these traditional qualities of 


the Federal. 
FEDERAL MOTOR TRUCK CO., DETROIT, MICH. 







One to Five Ton Capacities 




















